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In the Lo-swing line Seneca 
Falls engineers provided 
the answer‘to practically 
every production turning 
problem. All Lo-swing Auto- 
matics embody the Seneca 
Falls Simplified Change- 
Over Mechanism which 
makes change-over on the 
average job merely a matter 
of minutes. 


Lo-swing Lathes represent 
not only advanced design 
but the finest practice in 
quality machine tool build- 
‘ing. Write for Condensed 
Catalog No. 42. 
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Seneca Falls, N. Y. 
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Collection vs. Individualism 





By J. P. Seiberling 


Pres., Seiberling Rubber Co. 


HE appeals of Collectivism to the individual are subtle, powerful and strong, 

for they are directed to natural human instincts and prevalent human weak- 

nesses. There is the appeal of security, directed to the instinct of self- 
preservation, the appeal of security being phrased in those beguiling words 
“freedom from fear.” There is the appeal directed to that human longing inherent 
in all of us to have our personal needs and selfish desires satisfied, and this appeal 
is phrased in those equally beguiling words “freedom from want.” Security and 
abundance—those are two appealing ideas—ideas that have been reiterated as the 
declared aim of the postwar planners in Washington. There is still a third subtle 
appeal that comes quite by inference—namely, that this security and abundance 
can be had, not through any effort on the part of the individual, but as the result 
of the work of a few men who plan it that way. This is the appeal to laziness, a 
strong human instinct that has come down through the centuries and is a weak- 
ness in many of us today. 


What is the price of Collectivism? We are told that it is merely that of join- 
ing up—signing up—becoming a part of some mass or group or class or movement. 
Ah, but in that joining up one must give up one’s precious individual freedom of 
action for “cooperation” with the group, “cooperation” being the collectivists’ soft 
word for carrying out the orders of the group leader, whether he be fuehrer, com- 
missar or duce. The name is immaterial. The important thing is that orders are 
orders and that you do as you are told, or else! 


When we come to the appeals of Individualism, we find them entirely different, 
for the appeals of Individualism are not directed to the weakness in human nature 
but rather to its strength. The appeals of Individualism are and always have been 
to the aspiration of humankind—the aspiration to be free, to say and do and be 
as one will, subject to the domination of no man or group of men; the aspiration 
to make the most of one’s talents, powers, capacities and abilities—to grow, to 
achieve, to develop, deterred by no man or group of men, or even by the bludgeon- 
ings of fate or circumstance; the aspiration to live one’s life to the full and to 
enjoy the fruits of that life as one will, without interference or undue restraint or 
despoilment; the aspiration to leave to the world and one’s progeny a better place 
in which to live, because of the labors and achievements of one’s life. These are 
the aspirations. the fulfillment of which only freedom makes possible. 


And the price—what is the price that one must pay for these fruits of indi- 
vidual freedom—for the opportunity to satisfy these aspirations? Because the 
value is great, the price, unlike the price of Collectivism, is not cheap but high. The 
price is hard work, thrift, courage, fortitude, determination, perseverance, 
anxiety and sacrifice. 


—From an address before the 
Salesmanship Club of Dallas. 
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HYDRAULICALLY 
OPERATED 
FIXTURES 


Combine to Boost Production 


Broaching several surfaces of rods and caps at the rate 
of 325 pairs per hour (that’s 650 parts) is a lot of pro- 
duction for one machine and one operator, but it’s 
being done with this CINCINNATI No. 5-54 Duplex 
Vertical Hydro-Broach, tooled up by Cincinnati Ap- 
plication Engineers. Two new features make this 
production possible: 


1) Pre-Set Cycle Control. It gives the operator 
added confidence; it’s safer, and it eliminates 
“crack-ups.”” The rams do not descend on 
their cutting stroke until the operator presses 
a button. 

2) Hydraulically Operated Fixtures. They 
clamp and unclamp automatically with even 
and consistent hydraulic pressure. 

These two features are now available with CINCINNATI 
Vertical Hydro-Broach Machines. Then there are 
many other features you’ll be interested in, and which 
help to give these machines top rating as cost- 
reducing equipment. May we tell you about them? 


THE CINCINNATI MILLING 


CINCINNATI 9, OHIO, U.S.A. 


MILLING MACHINES . BROACHING MACHINES . 





Rear view of the fixture in 
loading position, 


CINCINNATI No. 10-66 Duplex 
Vertical Hydro-Broach Machine. 
Also available in 1, 3 and 5 ton 
sizes, For a brief description look 
in Sweet’s Catalog File for Me- 
chanical Industries. Complete 
specifications may be obtained 
by writing for Catalog M-1387. 





MACHINE co. 


CUTTER SHARPENING MACHINES 
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AUTOMOTIVE and 
AVIATION INDUSTRIES 


By Paul G. Hoffman 


President of The Studebaker Corp. and Chairman of the 
Committee for Economic Development 


HE first jarring impact upon our all-out wartime 

economy is here. The first dislocations which we 

anticipated when we began shifting from a two- 
front war to a one-front undertaking are being felt in 
varying degrees throughout the country. We are very 
much at war, but our economy is in the twilight of war 
and peace. 

War contracts running into billions of dollars and 
affecting the employment of hundreds of thousands of 
workers are being terminated with dizzying swiftness. 
In one industry alone, 25 per cent of its huge wartime 
labor forces face tempdérary unemployment as its war 
contracts are slashed. What happened there is hap- 
pening in other fields. A leading business periodical 
predicts that by the end of the year some 3,000,000 
war jobs will have been eliminated. 

Unexpected? No; for we knew that with the defeat 
of Germany temporary unemployment for many work- 
ers would be inevitable. But note that I say “tem- 
porary” unemployment, not “indefinite” unemployment 
with its staggering effect upon the economy of the 
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The Transition 


—— EMPLOYMENT. IN THE AIRCRAFT INDUSTRY 







American Employers Must Be Ready with 
Bold, Smart Plans for Expansion of Their 
Individual Enterprises to Provide Mil- 
lions of Additional Jobs If Private Indus- 
try Is to Take the Initiative After the War 
and Prevent Large Scale Unemployment 


entire nation. Fortunately for us, this twilight era of 
peace and war should enable us to make adjustments 
with intelligence and care, for a vast amount of war- 
production still goes on, and the swing to civilian pro- 
duction is gaining momentum day by day. 

Our decision at the moment is simple: it is to face 
the war contract cancellations squarely and boldly. 
There can be no thought of negotiating extensions or 
reinstatements for building war material which is not 
needed. There must be no time, material, or money 
wasted in producing a single bullet not needed to defeat 
our remaining enemy—Japan. This is not to imply in 
any sense that a relaxation of military production can 
be countenanced as it affects the big job that remains. 
Winning the war against Japan is as much our task as 
it ever was, and must remain so in spite of a return 
to a partial civilian economy. 

The present situation will be eased as civilian pro- 
duction re-absorbs workers temporarily idle as a result 
of war contract cancellations, and as such production 
finds places for those re- 
leased from military ser- 
vice. 

But at the same time, 
we have another job to 
do: to set the stage for 
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winning the final peace, 
to bring into sharp focus 














our postwar aims. Seri- 





ous problems are aris- 


























ing, problems of all 


—| : kinds, but above all, hu- 
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of the answers. 

Today’s labor force, 
including our military 
services, is around 64,- 








Data courtesy of the Office of War Mobilization and Reconversion. 
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ess of making a complete about-face from a wartime 
to peacetime economy, one-third of this force of 64,- 
000,000 workers—some 20,000,000—will be involved in 
a shift-of jobs. On the face of it, an upheaval far more 
serious than the dislocation now being experienced is 
in the offing. But it quite likely will not prove to be 
as bad as it appears. 

To begin with, at least a third of these people will 
continue to work for the same employer even though 
the character of their work changes with the culmina- 
tion of the war. A substantial number will remain 
with the Armed Forces, for there is every indication 
that the American public will be in no mood to consent 
to a skeletonized Army and Navy as occurred when 
World War I ended. It has been estimated that 7,000,- 


Data courtesy of the Office of War Mobilization and Reconversion 


000 of our present employed population consists of 
emergency workers, individuals who will not seek re- 
employment. Included among these are individuals 
now 65 years of age or older, youngsters who will 
resume their schooling, married women, and others 
who will not look for employment after the war. 

Yet even if 7,000,000 emergency workers leave the 
ranks there will still remain a number far greater 
than in 1940 for whom employment must be provided. 
We must have, frankly, from 7,000,000 to 10,000,000 
more peacetime jobs than we had then. When I speak 
of jobs I do not mean just “jobs,” but employment 
that is productive and gainful. n 

These jobs can come from only two sources: private 
and public enterprise. Of the 46,000,000 jobs available 

in 1940, all but 4,000,000 of them were 
in commerce, manufacturing, agriculture, 
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the professions, trades and services. The 
rest were in local, state, and Federal gov- 
ernment. If we are to have the 7,000,000 
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to 10,000,000 additional jobs to stave off 
large-scale unemployment, it requires 
little imagination to see where the bulk 
of them must come from: private indus- 
try. But private industry cannot supply 
these jobs unless our levels of production 
and distribution are raised far above 
those of 1940. To do so, we must raise 
our national output of goods and services 
from 30 per cent to 45 per cent above 
that of 1940. It means a total annual 
gross output of from $155 to $170 billion, 
stated in terms of 1943 prices. 

— We tltought we had attained tremen- 
; dous production levels in 1940. But with 
the miracle accomplished during our all- 
out war effort, we began to sense what 
producing really means. Our thinking 
is changing, and we are beginning to sus- 
pect that there is no little amount of 
truth in the philosophy that the more 














Pata courtesy of the Office of War Mobilization and Reconversion 





18 


you produce the more you have to divide. 
Our tremendous productive capacity cal 
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be just as powerful in winning the peace as it has been 
in winning the war. As a matter of fact, our produc- 
tion and distribution potential is the only means of 
bringing about a peace which will endure, for one of 
the essentials for world peace is a strong America. 

No industry in America can take greater pride in 
its accomplishments either in peace or war than the 
automotive industry. Its tremendous contribution to 
American progress needs no re-emphasis here. But 
what may well be recalled is the vast employment 
which has followed in the wake of automotive achieve- 
ment. In the immediate prewar years, the industry 
provided work for 517,000 men in manufacturing proc- 
esses alone—in making motor vehicles, bodies and 
parts. Some 1,300,000 people were engaged in selling 
and servicing the automobiles that were built. Closely 
related to the industry were the 3,700,000 truck driv- 
ers, the 142,825 bus drivers, the 233,000 engaged in 
building state and federal highways, and the thousands 
of others who mined the metals, made the fabrics, sold 
the insurance, and provided the financing. 

In building war materiel the industry has scored a 
production feat approaching the miraculous. From 
December 7, 1941, to the end of 1944, the automotive 
industry filled orders for war goods amounting to $22,- 
920,000,000. It produced thousands upon: thousands 
of trucks, tanks, aircraft and marine engines, gun car- 


riages, armored cars, carbines, rifles, machine guns, 
anti-aircraft weapons, and scores of other items. Its 
1944 war output alone—in dollars—amounted to $9,- 
320,000,000, and its production rate at the beginning 
of 1945 shot up to more than $10,000,000,000 annually! 

Its more than 500 large and small manufacturers 
were scattered over 31 states, its thousands of subcon- 
tractors dispersed over nearly 1400 cities in 44 differ- 
ent states. Sixty-three per cent of the subcontractors 
were the “little fellows,” firms employing less than 500 
people. Yet these “little fellows” sometimes furnished 
as much as 98 per cent of a given finished product: . . 

What do such figures mean for the post-war period? 

They mean, first of all that our production capacities 
have soared beyond anything we imagined in the years 
prior to the war. Last year’s war output by the auto- 
motive industry, for example, was double that of. its 
1941 civilian output. It was output directed toward 
the forced destruction of the nation’s enemies. Stag- 
gering indeed, are the possibilities inherent in adapt- 
ing such production to peacetime pursuits. The crea- 
tion of thousands of additional productive jobs depends 
upon our harnessing this enormously increased pro- 
ductive capacity in the postwar. As peacetime manu- 
facturing activities: expand, so necessarily will the 
operations of the: subcontractors and of all the services 

(Turn to page 52, please) 
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ERFORMANCE data obtained 
from tests on centrifugal com- 
pressors often require presenta- 
tion in some manner which will 
make possible prediction of op- 
erating results under conditions 
differing considerably from those 
of test. When a wide variation 
of inlet conditions’’is to be en- 
countered, as is typical of super- 
chargers on aircraft, in addition 
to the usual variation of condi- 
tions at discharge, then this man- 
ner of presentation must be ar- 
ranged to satisfy a particularly 
large number of variables. 








HE common difficulties encountered in handling perform- 

ance information on centrifugal compressors or supercharg- 

ers are overcome by a new and novel form of performance 
presentation described here. Non-dimensional coefficients which 
embody measured test quantities are derived and performance 
presentation is made using values of these new coefficients on 
a single combined chart. From this chart the pressure, tempera- 
ture, flow, speed, and power quantities associated with a given 
blower may be predicted over a broad range of inlet and dis- 
charge conditions. Particular facility is offered for orientation 
with respect to operation at peak efficiencies, for avoidance of 
surge limits, and for direct performance comparison amongst 
different compressors. 


eee eney 














by Bruce E. Del Mar 


Assistant to the Mechanical Design Engineer, 
Douglas Aircraft Co. 


A further object can be accomplished by the con- 






It is common practice to plot performance curves pressor performance presentation if characteristics 
rather than to specify any predetermined operating are presented in terms of compressor size. Tempers 
points. To justify the large number of variables ture, speed and efficiency can then be compared for 
present when inlet conditions vary over a considerable small variations in impeller size, and comparison can 
range, these performance curves can be greatly simpli- even be made between blowers differing somewhat in 
fied through presentation as functions of non-dimen- genera! size and configuration. 
sional quantities. Test results can be plotted with 
the latter relationships to form more closely defined Effect of Varying Inlet Conditions 
curves of characteristics, and the engineer, with a Conventional practice in plotting the performance 
very minimum of interpretation and calculation, can characteristics of commercial fans and ventilating 


analyze the merits of a blower 
and design its drive even when 
intended for operation through- 
out a broad range of inlet and 
discharge conditions. 


Performance Data 
Requirements 


For design work in conjunc- 
tion with any compressor the 
resultant basic information 
usually desired for any set of 
operating conditions within the 
expected operating range is that 
of torque, discharge tempera- 
ture, and operating speed. The 
first of these functions may also 
be expressed as power or effi- 
ciency and the second may also 
be expressed as temperature 
rise or temperature eificiency. 
At least three conditions must 
be determined to define the per- 
formance and three sets of 
curves may therefore be ex- 
pected in the performance pres- 
entation. 


Cabin supercharger on performance 
test in DC4 airplane engine nacelle. 
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Centrifugal Compressor 
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Performance 


blowers is that represented in Fig. 1 wherein the pres- 
sure head, power and efficiency are plotted as a func- 
tion of flow for various parameters of speed. Where 
inlet conditions of temperature and pressure are vari- 
able as in air turbo blowers and particularly variable 
over a broad range as in aircraft applications, such 
a plot would make no consideration for the perform- 
ance decrease accompanying higher compression ratios 
which are encountered with inlet pressure and den- 
sity decrease even though pressure head is maintained 
constant. If a plot is made as a function of compres- 
sion ratio as shown in Fig. 2, one of the shortcomings 
noted for the previous plot is removed but each speed 
parameter still applies to only one inlet temperature 
and separate curve sheets must therefore be supplied 
for any one inlet temperature in order to correctly 
represent speed performance. 

Tn view of these shortcomings and in order to pro- 
vide comparison between compressors of different size, 
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Fig. 1—Conventional blower curves. Performance 
at a high and a low speed is indicated by the solid 
and dotted curves respectively. 


Fig. 2—Conventional compression ratio performance 

plot. Performance at three different speeds is noted 

above together with the typical surge limit for a cen- 

trifugal compressor. This plot applies to one particu- 

lar compressor at one a inlet temperature 
only. 


Fig. 3—Combined performance plot for centrifugal 
compressors. From this one chart the speed, power, 
and temperature relations may all be determined. 
Power and temperature efficiency contours are com- 
bined and noted by P and T respectively but may be 
shown separately when so desired. Nomenclature: 
N=rpm; D=Impeller diam, in.; W = Fluid flow, 
lb per min. 


in Terms of Non-Dimensional Relationships 


a presentation of performance which is soundly based 
on dimensional analysis may be noted as definitely 
desirable. 


Dimensional Analysis 


The actual quantities in which we are necessarily 
interested are: 





Table 1 
Quantity Definition heme 
(m = mass t = time l = length) 

M Mass of fluid inspired in unit time. - 

m 





pi and p, Pressures at intake and delivery. 


pi and p, Densities at intake and delivery. 








v Kinematic viscosity of the fluid. 
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k Ratio of the specific heats of the fluid. Dimensionless 

N Rate of rotation of the compressor rotor. = 

D Linear dimension of the compressor. 1 
(impeller diameter) 

P Power required to operate the compressor ml? 





less that dissipated in bearing friction. B 


From these ten terms the flow through the com- 
pressor is completely defined by the independent 
quantities: 

M, rn, pi, », k, D, N, 
Leaving as dependent quantities: 
P2, P2, P 
The three dependent quantities represent the per- 
formance data which must be presented in the form 
of performance curves. 

From the independent quantities the following four 

non-dimensional quantities can be developed: 


M 1 ND? 

pND3 ’ rn v 

From the dependent quantities the following three 
non-dimensional quantities can be developed: 





, & 


p? p2 MN?2D? 
Poa’ p 
A dimensional equation which fully satisfies the di- 
mensional analysis may now be written: 


MN2D? _ i M “el, ND? E] - 
PD! pt r pND* ’ a 


P2 p2 








Reduction of Functional Quantities 


To make possible a simple plot of the relation be- 
tween any one of the dimensionless quantities such 
as pressure ratio on the left hand side of the equa- 
tion above and the dimensionless functional quantities 
on the right, it is desirable that the number of func- 
tional quantities be reduced by eliminating those not 
absolutely necessary to the analysis. The ratio of 
specific heat, k, may be deleted from the dimensional 
equation by qualifying our desired performance pres- 
entation to be applicable only to operations with the 
same fluid, the diatomic gases, or fluids of equivalent 
k value. The working fluid is of course generally air. 


T 2 


Furthermore 





, Reynold’s Number, may be omit- 


tec from the dimensional equation because the viscous 
forces acting on the walls of centrifugal blower pas- 
Sages are generally small in comparison with the 
centrifugal forces and pressure forces. In this respect 
the centrifugal compressor differs from the centrifugal 
fan. Omission of Reynold’s Number from the per- 
formance analysis can be well justified for centrifugal 
compressors which have smooth-surfaced passage 
boundaries in all operations above a Mach Number of 
0.25. For blowers with complicated guide vane or 
return flow passages this omission may be justified 
only above a scmewhat higher value of Mach Num- 
ber. For centrifugal fans operating below a Mach 
Number of approximately 0.25 (tip velocities less than 
10,000 ft per minute), a performance presentation 
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which applies Reynold’s Number as a parameter rath 
than Mach Number, should be adopted because viscoy 
forces are therein generally predominant over cop. 
pressibility forces. — 

Graphic presentation of the relation between x. 
maining terms in the above equation (1) can now} 
conveniently made by simply plotting values of an 
one of the dimensions dependent quantities as a fun. 
tion of the two remaining functional independey 
quantities and using the other functional dependey 
quantity as a parameter. Examples of such presents. 
tion will be shown. 


Alternate Quantities in the Dimensional Equation 


Certain alternate terms may be developed to thoy 
in equation (1) which may be more directly relate 
to the measurable data in presenting compressor 
performance. 

(1) An alternate term to the density ratio ¢/, 
is the temperate ratio T:/T: in conformance with the 
perfect gas law. Another alternate is the term 1 
the adiabatic temperature efficiency. 

(2) For various power ratios a number of con- 
ponents for the numerator or denominator are reason- 

“able. One such component is the adiabatic compres. 
sion energy, the power which would be necessary for 
true isentropic or reversible adiabatic change of state 
of the gas. The adiabatic energy per pound of fluid 
may be expressed as: 


Pe k —1 

. k is a 

P, = Vdp —— RT, —— ky (2 

k-1 —r 
Pi 


where R is the perfect-gas constant. 
the following: 


Defining now 


Table 2 
k-1 
» \—— s 
Y= (22) k_, |, Adiabatic temperature rise ratio. 
Pi 
Cp, Cy = Specific heats at constant pressure and constant 


volume, respectively. : 
J = Mechanical equivalent of heat, a constant. 

W = Weight flow of fluid per unit time. 

Q = Volume flow of fluid per unit time. 


V = Impeller tip velocity. 


V. = Velocity of sound in compressor fluid. 
g = Acceleration of gravity. 
T = Absolute temperature of compressor fluid. 


The total adiabatic power may be expressed as: 
PW = : RT, YW 
k neg k—1 1 


sat , ‘ R Cp : 
Since for diatomic gases cp — Cy, = = 3 and k = —- then: 
Cy 


PW =c, JT, YW (3) 
The following components for the numerator or de 
nominator of the power term are reasonable: 


(a) ¢pJT,YW, adiabatic power. 

(b) P, blower drive power less bearing friction. 

(ce) P,, blower drive power including bearing friction. 
(d) (T: — 71) cpJW, actual temperature rise power. 


WN2D? . 
(e) —————-, impeller energy or power. 
g 
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Using these components in simplified fractional re- 
lationships we may define: 


T:Y 








—_——— = 7, adiabatic efficiency. (4) 
T> Ll T, . 
P d : 
p= ™ mechanical efficiency. (5) 
T:1YW . . : 
a = ns, adiabatic shaft power efficiency. (6) 
JT:Y ; ; 
Meta _—s = mp, the pressure energy coefficient. (7) 


(3) For the compressibility term in equation (1), which is 


VD] p 
5 one alternate 
Pr c 


ry 





may be substantiated and still 


snother ——— 
y" 
(4) For the remaining centrifugal forces term in equation (1), 


one alternate form ——— may be used. 


ND5 


. M 
which is ND?’ 


Final Choice of Terms for the 
Dimensional Equation 
The directly measurable quantities on test are 
W, ~m, p:, Ts, T2, N, and Ps, all of which have been de- 
fined previously. A final dimensional equation which 
uses these desired quantities in the desired form for 
compressor performance presentation may be written: 
e Pe T: Cyd T:YW | WVT, ND -" 
ma’? T;" ies Dp, ' 





VT, 
The Combined Compressor Performance Plot 


Shown in Fig. 3 are the characteristics curves of a 
typical centrifugal supercharger presenting quantity 
relations in the form shown in equation (8). These 
curves were developed from actual test data on a 
typical centrifugal supercharger. All curves relating 
to torque, temperature and speed have been combined 
here on one chart. This has been accomplished by 
plotting the adiabatic shaft power efficiency and adia- 
batic temperature efficiency as contours on a compres- 
sion ratio performance chart. Individual contours 
for temperature and ‘power efficiency may be used but 
they have been found so similar in pattern and posi- 
tion that single contours with dual evaluation have 
been considered more practical. 

One particular reason for the clarity of curves in 
the form of Fig. 3 is the spread of values of the flow 
coefficient produced through multiplication by Mach 
Number. The units, constants, and definitions which 
have been used in this performance presentation are 
shown in the following table: 


Table 3 
Po = 29.92 in. Hg absolute pressure of the standard atmo- 
sphere. 
~: = absolute value, in. Hg, of the total pressure at compres- 
sor inlet. 
P2 = absolute value, in. Hg, of the total pressure at compres- 


sor discharge. 


T, = 459.6 F absolute temperature of the standard atmo- 
sphere at sea level. 


T; = absolute temperature, F, of the fluid at compressor inle} . 
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T: = absolute temperature, F, of the fluid at compressor 
discharge. 

c 

*. = 1.3947 for “normal air” 





k = adiabatic exponent = 
Cy 


k-1 
and “— = 0.283. 


Cp = specific heat at constant pressure, btu per lb per deg F 
= 0.243 for “normal air’ 





Y= (2+) k —1 Ratio of temperature rise to absolute 
Pr temperature in adiabatic compression. 
W = weight of fluid inspired, Ib per min 
P, 
P’, = shaft h yer = 
orsepower 33000 


D = impeller diam, in. 

N = impeller speed, rpm 

gq = acceleration of gravity, 32.2 ft/sec.” 

J = 778 ft lb per btu, the mechanical equivalent of heat. 

V = impeller tip velocity, fps . 

From the constants and definitions in Table 3, the 


following power terms may be reduced for general ref- 
erence when air is the fluid: 


CpJ T1 YW 
33000 
Actual Temperature Rise Horsepower 

(T2— Ti)cpJ W 


- ae = 0.00573 (T2— T,)W (10) 


Adiabatic Horsepower = = 0.00573 T:1YW = (9) 





WN?D?*r? 
127960733000 





= 1.80 x 10-'WN?D? 

(11 ) 

The following power efficiency equation may be re- 

duced for evaluation of compressor power require- 
ments: 


Impeller Horsepower = 





Adiabatic Shaft Horsepower Efficiency, 
' .005737, YW 
= (12) 


As an example of typical use of the performance 
chert in Fig. 3, assume that inlet and discharge pres- 
sure, fluid flow rate, fluid inlet temperature, and im- 
peller diameter are known; find the required speed, 
power, and the discharge temperature. From the com- 
pression ratio and flow coefficient a point may be 
located on the chart which by interpolation between 
compressibility parameters defines the required speed. 
From the adiabatic efficiency contour, T2 may be found 
by the equation: 





T= 1,(1+ . ) (13) 
n 
Values of Y may be most conveniently evaluated for 
any given compression ratio by tables available in the 
literature. From the adiabatic shaft power efficiency 
contours, drive horsepower may be found by the equa- 
tion: 
.00573T, YW 


a (14) 
Ns 





Drive torque, in lb-in., may be found from the equa- 
tion: , 
12(33000) P’, 3617, YW 


Torque = Son = Nn (15) 





Characteristics curves on the combined performance 
chart gre confined only within the following bounds: 
(Turn to page 78, please) 
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HE B-32, designed and built by Con- 
solidated Vultee Aircraft Corp. for 
the Army Air Forces, is a high- 
wing, single-tail bombardment airplane 
powered with four 2200 hp 18-cylinder 
radial engines. Four primary heat ex- 
changers are contained in the engine 
nacelles and two secondary heat ex- 
changers are within the fuselage. These 
provide cabin heat and also internally 
heat the leading edge of the wing and 
tail to prevent forming and accumulation 
of ice. 
There are two independent sets of flaps. The ailerons 
are provided with trim tabs operated by electric motors. 
The B-32 fuselage is cylindrical and carries a normal 
crew of eight. A front and aft cabin with a double 
bomb bay arranged in tandem in the center are pro- 
vided. Accurate fire control is achieved by use of indi- 
vidual gun turrets. Cabin pressurization is not pro- 
vided as combat planes must carry oxygen for use 
over enemy territory, even when cabins are super- 
charged. Army and Convair authorities decided that 
the B-32 should use oxygen exclusively for high alti- 
tude flights. 
The main landing gear retracts forward into the in- 


B-32 in flight. 


bard nacelles. The nose gear retracts into the nose well. 

The airplane is designed for a normal gross weight 
of approximately 100,000 lb. with alternate gross 
weights of over 120,000 lb. Major specifications of the 
B-32 follow: 


Army designation: B-32 

Manufacturer’s designation: Model 33 

Engines: Four 2200 hp (military rating) Wright Cyclone 18-cylin- 
der, equipped with eight turbosuperchargers; 2000 hp (normal 
rating) ° 

Wing span: 135 ft 

Length: 83.08 ft 

Height: 32.17 ft (taxi position) 

Gross weight: 100,000 Ib 

Empty weight: 60,272 lb 

Number of crew or passengers (or both): Eight 

Landing gear wheels with tires: 56-in. dual 

Nose wheel: 39-in. dual 


Fuselage: 

Maximum diameter: 9.50 ft 

Length: 83.08 ft 

Distance—Nose tip to theoretical lead- 
ing edge of wing on centerline of 
fuselage: 27.25 ft 

Clearance—Fuselage to ground at main 
wheel: 2.79 ft 


B-32 with bomb bay doors open 
and both nose entrance door and 
aft cabin door lowered. 


AUTOMOTIVE and AVIATION INDUSTRIES 








(Top of opposite page) Front view. 


(Right) The fabric covered rudder has a total area 

of 70.5 sq ft aft the hinges, which includes the 

tab area of 6.8 sq ft. Total area of the vertical 
surface is 236 sq ft. 


the B-32 
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Propellers (Four-blade type): 
Diameter: 16.67 ft 
Height—C.L. hub to ground 
Inboard: 10.64 ft 
Outboard: 11.78 ft 
Clearances: 
Inboard prop tips to fuselage: 1.26 ft 
Prop tips to.ground (taxi position) 
Inboard: 2.32 ft 
Outboard: 3.47 ft 


Wings: 

Area: 1422 sq ft 

Span: 135 ft 

Airfoil Section: 
Root Davis—C.V.A.C.: 22.9% 
Tip Davis—C.V.A.C.: 9.3% 

Chord: 
Root (theoretical): 16 ft 
Tip (theoretical): 5.20 ft 
Incidence: 3 deg 
Dihedral: 3 deg 26 min 
Sweepback: 3 deg 30 min 
Taper ratio: 3.075:1 


(Center Above) Bomb bays 

are arranged in tandem and 

located between the forward 

and aft cabins. In the lower 

part of the cowl of the in- 

board engine is the main air 
inlet duct. 


(Left) Two 16 ft 8 in. Cur- 

tiss electric propellers on 

their way for installation on 
a B-32. 








Refueling a Superfortress 
with 100-octane gasoline. 


A B-29 takes up to 8000 
gal. 


On this page are shown typical views of aircraft 
activities on Saipan, one of the main Army and Navy 
bases for operations against the Japanese homeland. 





Bei 


Final assembly lines where engines are put in final 
trim for installation on B-29 Superfortresses. At the 
engine build-up shops, engines from service are over- 
hauled and new engines uncrated and equipped with 
starters, generators, etc. An average of 137 man-hours 
is required to prepare an engine. Battle damaged en. 
gines are sent back to the United States to be rebuilt. 


Installing a starter on a B-29 2200-hp engine. | 
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. States for. shipment overseas. 


them to the Carrier Fleet. 
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Maintenance stands ® this design were first built 
at the Saipan base from salvaged materials. Now 
they are produced on a large scale in the United 


A de-preserving line at a Navy 
Combat Service Unit. These re- 
placement planes from _ the 
States are being de-preserved 
and serviced prior to sending 
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Repair Shops 

















Cutaway view of improved type of 
floating shop. Courtesy or Fire PowER 


for Pacific Island-Hopping Warfare 


N THE Pacific Ocean areas Army Ordnance has put 


automotive maintenance facilities aboard concrete - 


~~ barges to provide mobile repair shops for accom- 
panying the combat forces in their island-hopping war- 
ware. These floating shops are towed by Liberty ships 
or ocean-going tugs and are used where fixed installa- 
tions are not warranted. 

The development of the floating installations was an 
outgrowth of the original decision of the Army to set 
up fixed maintenance shops in the Southwest Pacific. 
However, as the war began to move faster and many 
islands were taken in rapid succession it became im- 
practical to establish maintenance at every tiny island 
in the trackless expanses of the Pacific. In the begin- 
ning the shops were moved with the troops, but it 
required three months to move a shop and get it into 
operation again. By the time this could 
be accomplished the assault forces would 
be on the move again. The only possible 
solution required putting the facilities 
afloat. 

The first barges were hastily impro- 
vised by Ordnance men in the Southwest Pacific. They 
were brought from the United States and equipped at 
New Guinea bases. Supplementing the original float- 
ing shops are several that have been designed in the 
United States. These are more compact and the fit- 
tings are more elaborate, but it was the ingenuity of 
the men on the spot which saved the day when auto- 
motive repair shops were critically needed by the 
meagre forces then in that area. This entire opera- 
tion is an Army project and is not connected with the 
vast Navy floating repair facilities also operating in 
the Pacific. 

The barges operate off islands where permanent 
maintenance facilities are not established for a variety 
of reasons. They conserve considerable inter-island 
shipping, for if they were not available truck assem- 
blies would have to be transported to a major base for 
repair and then returned to the original unit. Produc- 
tion gets underway within 24 hr after the floating 


August 1, 1945 


By Eugene J. Hardy 


shop is docked. The original shops operate indepen- 
dently, each turning out from 12 to 15 engine assem- 
blies durin# an eight-hour shift. A corresponding 
number of power trains and minor assemblies are 
turned out during the same period. 

Over a year’s time it is estimated that the shops ser- 
vice as many as 12 to 15 different bases. The time 
required to clean up the deadlined engines at an aver- 
age base is from 30 to 90 days. The minimum produc- 
tion goal calls for rebuilding 3700 engine assemblies. 
and a corresponding number of power trains over a 
12-month period. Should circumstances require it 10,- 
000 engines could be rebuilt over the same period. 

The floating shops are quite flexible in their oper- 
ating capacity. Set up principally to recondition 
GMC, Dodge and Jeep units, they can handle virtually 
any other make. The 
newer barges are 
equipped to handle: 
other repair work in 
addition to automo- 
tive maintenance.. 
They are as self-sufficient as they can be made. A 60- 
day stock of parts and service section materials is car- 
ried on each barge. These stocks are not issued to 
land based units, but are consumed aboard the floating 
shops. 

The real difference between the floating shops and 
the land-based shops is principally one of size. The 
floating shop is a regular Ordnance Base Automotive: 
Maintenance Shop reduced five times. Operation tech- 
niques are practically the same. 

The shops receive only units dismantled from the 
vehicles in the field or at bases. These assemblies 
include engines, transmissions, transfer cases, axle 
assemblies, brake drums and shoes, steering gears, 
propeller drive shafts, air compressors, vacuum power 
brake cylinders, hydraulic hoist cylinders, winches, 
shock absorbers and engine governers. 

Of reinforced concrete construction, the barges are 

(Turn to page 106, please) 
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How Barnes Achieved 
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By Joseph Geschelin 


First operation on the brake spiders 

is on this big Gisholt turret lathe. 

The setup includes: boring and 

taper-reaming of the large hole; 

facing the hub; turning the hub; 
and facing the web. 


merous operations 
and applications of 
other types and 





ASS production, as a basic principle, 
involves many considerations of 
management planning and produc- 

tion techniques. Among the more impor- 
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tant of these is the proper sub-division of ee 


operations — the routing — for each part; 

and the basic concept of combined opera- 

tions. Within practical limits, the more operations 
that can be done on a piece in a single set-up the more 
economical and accurate is the process. Many of the 
best-known techniques of mass production have been 
applied at the small Ordnance plant established by the 
Barnes Drill Co., Rockford, IIl., for the machining of 
heavy duty axle housings for 6-ton, six-wheel military 
vehicles. 

According to the management, this operation has 
been responsible for an enviable record of perform- 
ance and economy. As one example, the plant has 
succeeded in turning out more production with con- 
siderably less workers than original estimates con- 
templated. It is claimed that costs run lower and 
quality is on an exceptionally high level. All this has 
been done in a relatively small shop, laid out on a 
single-purpose plan, and provided with specialized unit 
type machinery wherever this was justified. 

It is perhaps only natural to find that the familiar 
Barnesdrii equipment for multiple drilling, for hori- 
zontal boring, and for large hole drilling has been ap- 
plied wherever possible. Nevertheless, there are nu- 
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ie ELS John Barnes spe 


he cial vertical boring 
machines, Ameri: 
can lathes, Gisholt 
turret lathes, Lo-Swing lathes, Brown & Sharpe cylin- 
drical grinders, Delta drills, and others. 

The axle housing assembly consists of the housing 
—a malleable iron casting—two brake spiders, two 
camshaft and diaphragm sub-assemblies, and two 
housing sleeves which are machined and ground from 
heavy wall steel tubing. Each of these parts is ma 
chined completely, then at the end of the line the 
assembly is made up on a short assembly bench. With 
the possible exception of milling, all of the metal cut 
ting operations are done with Kennametal cementet- 
carbide tools of specific grades. This makes it poe 
sible to run each job at the maximum speed consistent 
with the rigidity and power of a given machine tool. 

For most operations they have standardized upd 
a single cutting fluid—a proprietary soluble oil—which 
is diluted with water 25 to 1 for lathe and boring mill 
operations; and 50 to 1 for grinding. Use of consit- 
erable machinery and the requirement of fine finish 
coupled with close tolerances on dimensions gave the 
company an opportunity to demonstrate on a produc 
tion scale the advantages and efficacy of the Barnesdril 
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of Heavy Duty Axle Housings 


Magnetic-Automatic coolant separators which were an- 
nounced recently. One of these units is installed on 
the big horizontal boring machine; two others are in- 
stalled on the Brown & Sharpe grinders. 

Op the big boring machine the coolant problem is 
two-fcld. First it is necessary to remove all metallic 
particies sO as to preserve the tools and assure good 
finish and fine dimensional tolerances. In addition, 
it is imperative to protect the boring bars so as to 
prevent undue wear in the bushings through which 
they slide. The magnetic type coolant separator has 
been found to be effective in removing most of the 
metal chips and other foreign material. On the grind- 
ers, there is an additional advantage in that the metal- 
lic particles arranged about the magnetic circuits serve 
to trap much of the fine abrasive grit, thereby assuring 
the best possible conditions for grinder operation. 

It is pertinent to mention that on an over-al! basis 
the percentage of machine shop rejects on the large 
housing is only 0.4 per cent of the total number of 
housings produced to date. This is considered as out- 
standing performance by comparison with conven- 
tional practice. On the spiders this runs 1.86 per cent. 

Following this brief introduction we present the de- 
tails of the setup for machining the various parts. This 
information is offered in the interest of automotive 
producers who 
make axles in the 
expectation that a 
good procedure de- 
veloped during the 


nite feed. 


An example of ingenious impro- 
visation is noted in this multiple 
drilling. machine which is composed 
of eight radially mounted Delta 
drill heads for drilling holes in the 
dust shield on brake spiders. Each 
head is equipped with air feed, in- 
cluding rapid approach and infi- 


wat may be turned to advantage in postwar operations. 
Let us consider first the machining of the housing 
which takes the following steps: 


OPERATION AND EQUIPMENT 


Inspect rough casting. 


Line up casting to allow material on all finish surfaces. Rough 
bore bowl. Semi-bore bowl. Finish bore bowl. Rough, semi- 
finish & finish face bowl. Chamfer bowl rim—W. F. @& John 
Barnes #924 special vertical boring machine. This machine is 
equipped with a special head built by W. F. & John Barnes for 
boring, facing, and chamfering in one setting. The fixture is a 
Swartz laterally movable type with bowl locating gage. 


Drill torque arm holes. 


Rough bore sleeve tube hole. Semi-finish bore sleeve tube hole. 
Rough counterbore sleeve holes. Rough & semi-finish bore torque 
bracket holes. Finish ream sleeve tube hole. Finish ream counter- 






















This is the huge two-way 
Barnesdril horizontal boring 
machine used for the boring 
and reaming operations on 
the housing. It consists of 
two hydraulic units, each one 
with two spindles for boring 
and reaming. 
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bore — Barnesdrill special 2-way 
horizontal unit boring machine 
with hydraulic in & out table. 

Rough face front & back of 
flange. Rough turn. Finish face 
front of flange. Finish turn & 
chamfer.—American 24-in. Engine 
lathe with special live center and 
special front & rear’ tool holder. 

Mill side .spring pads, and cam- 
shaft bracket pads—lingersoll 36 
in. x 8 ft. mill with 2 special 2- 
spindle heads. 

Mill top spring pads—Cincinnati 
No. 4 vertical mill with 2-spindle 
head. 

Spot face the outside faces on 
torque arm. Back spot face out- 
side torque arm. Taper ream 
torque arm. Drill (8) 27/64 holes 
for camshaft bracket—-Barnesdril 
special 2-way reaming and facing 
machine with hand feed. Also 
equipped with 2 4-spindle Rehn- 
berg-Jacobson motorized drills. 

Drill & chamfer 16 27/64 in. 1 a 
holes in bowl face. Drill (1) 19/32 athe 
unit hole. Drill (1) 21/32 spring 
pad hole, from multiple head. 
Drill 8 holes in each flange. Drill 
1 hole in separate operation — 
Barnesdril special 3-way multiple 
drilling machine with single spin- 
dle drill attachment. 

Drill & tap balance of holes—Ca®lton radial drill. 

Burr & chip—Special bench. 


Wash, rinse and dry castings—Ranschoff spray type industrial 
washing machine. 


Final inspection. 


Referring to the above routing, operation 3 on the 
2-way horizontal boring machine may be visualized 
from the cross-sectional drawing reproduced here. 
This shows the areas of metal removal as‘ well as the 
details of the multiple-tool boring bars. The machine 
consists of two opposed horizontal Barnesdril “No. 10 
hydraulic units with an in-and-out table. between them. 
Each unit has two spindles for boring and reaming. 
The sequence of operations is as follows: 
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Machining of the housing 
sleeve, preparatory to grind. 
ing, is handled on the ty 
large Lo-Swing lathes show, 
here. One rough turns the 
housing end; the other rough 
turns the bearing end, meta 
removal being speeded 
through the use of steel grade 
Kennametal tools, 


Finish-grinding of housing 
sleeves is done in Brown 
Sharpe cylindrical grinder, 
fitted with ‘the Barnesdril 
Magnetic-automatic coolant 
separator shown at the left, 


First Operation: Main spindle on each UNIT with boring bar 
and multiple tools bores 3.350 in., 3.875 in., 3.99 in., and 4.250 in. 
holes in ends of axle housing, also chamfers %4 in. 45 on end of 
4% in. hole. Offset spindle on each unit bores simultaneously the 
two holes 2.375 in. in the arm supports. 


Second Operation: Main spindle with change of tools reams 
the four large holes above specified. All bars piloted on both ends. 
Cemented carbide boring tools used. Each Unit has a selector (0 
change from a boring speed of 300 ft. to a reaming speed of 90 ft 
Floor to floor time: 9.4 minutes. 2 operators. 


Operation 4 on the American engine lathe is of i 
terest because of the speed with which the metal is 
removed with cemented-carbide cutters. This is doné 
with a surface speed of 420 fpm and with a feed of 
0.066 in. 
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ting Be he torque arm sup- 
. of the torq 
ind. = bores on each side of 
two the housing is done on this 
own Barnesdril machine. It fea- 
the & ures two special horizontal 
ugh ynits with handwheels for 
etal feed. As an example of com- 
ded bined operations this ma- 
rade chine also includes two, four- 
spindle Rehnberg-Jacobson 
motorized drill heads for 
drilling holes in the pads dur- 
ing the machine cycle. 
sing 
; &@ Distinguishing fea- 
at ture of Operation 5 is 
lan Mthe combination of a 
left. Biwo - way Barnesdril 
horizontal reaming and 
facing machine with two four-spindle Rehnberg-Jacob- Mill anchor pin boss. : 
. . : Mill cam shaft boss—tIngersoll 36 in. x 8 ft. milling machine with 
son motorized drillhead units, mounted at the rear. 2 site bende. 
These units drill the eight holes for the camshaft Face opposite side of hub, turn and chamfer—Barnesdril 242 
P : . ‘ drill. 
mounting bracket during the cycle of operation of the Drill, ream and chamfer anchor pin hole—American Radial drill. 
. . . st . Drill, ream and chamfer cam hole—Barnesdril 262 drill. 
machine. The main unit consists of two Barnesdril Drill, countersink & back taper ream torque in pin hole—Barnes- 
No. 5 special opposed horizontal units with hand dril 2014 drill. . ; 
: ; Drill (8) 19/32 holes—Barnesdril 210 drilling machine with multi- 
wheels and spot-facing and taper reaming tools for ple head. +; , 
. r ‘ - 33, j Drill (2) 13/64 holes and (1) “F”’ hole. Tap 3 holes—Atlas 4- 
the torque arm support bores. Three surfaces 3 a, in. epiidh Rath deter Gotten ane eens weil, 
in diameter are spot-faced at each end of the housing. Drill (8) ‘“‘F’’ holes. Drill (1) 11/32 hole—Special 8-spindle Delta 
eye , drilling machine. 
In addition, the two bores are taper-reamed. Floor- Tap (8) 5/16 in.-18 holes. Tap (1) % in.-27 straight pipe tap 
to-floor time is four minutes. hole—Special 8-spindle Delta tapping machine. 
a" ‘ ‘ i Spot face (8) holes—Delta drill. 
The routing for the brake spider is given below, Burr and chip—Bench. 
the majority of the operations on one side being com- Wash, rinse, and dry castings—Ranschoff spray type industrial 
i 4 ‘ ‘ washing machine. (Tur to 85. vl e) 
pleted in one chucking in the Gisholt turret lathe. Final inspection. n to page do, pleas 
OPERATION AND EQUIPMENT 
Inspect rough casting. Cross-sectional drawing of rear axle housing show- 
Bore and taper ream large hole. Face hub, turn hub, face web— ing location of bored and reamed areas. Details of 
Gisholt turret lathe. the boring bars and single-point cemented-carbide 
tools also are shown above and below the work 
piece for the operation. 
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Wide Range of Technical Subjects at SAE Local 


HEN wartime transportation restrictions were 
W riecec on conventions and national meetings 

early this year, the Society of Automotive Engi- 
neers began sponsoring a series of Local War Emer- 
gency Meetings in various cities to promote the 
exchange of ideas and data on engineering develop- 
ments in the automotive and aircraft fields. Technical 
papers originally planned for SAE national meetings 
were scheduled for local sessions, which have been 
held to date in New York, Dayton, Buffalo, Detroit, 
Kansas City, Cleveland, Pittsburgh and St. Louis. 


ar 


The Metropolitan Section inaugurated the first of the 
local gatherings April 5 in New York City, a review 
of which was in the May 1 issue of AUTOMOTIVE AND 
AVIATION INDUSTRIES. Abstracts of a number of avail- 
able papers presented since then at the meetings are 
given herewith: 





Eddy Current Brake 


By J. George Oetzel, 





| mn 3 JéM/-TRAH ER | | FULL TRAUER | 
AON. 


Warner Electric Brake Mfg. Co. 


| ORDER to provide for the deceleration 
of heavy trucks planned for postwar 
transportation, it will be necessary to 
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design supplementary brakes which will 


77.8% distribute the retarding torque to as 
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many axles as possible. The supplemen- 


Ja0% tary brake should preferably dissipate 
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heat generated directly into the atmos-, 


2n/z phere. The “eddy-current” brake with 





its simple and instant control seems to 
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7782 meet the requirement. 
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One method of applying the eddy-cur- 


77.8% rent supplementary brake to u tractor 
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and semi-trailer is as follows. An 


C42 Z axle having the same gear ratio as 
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the drive axle may be used for the 
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trailer and duplicate eddy-current brake 
units are used on tractor and trailer. In 
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order to provide a permanent differen- 





tial of supplementary braking between 
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driver and trailer axles to compensate 
for the engine friction torque on the 
drive axle, however, the trailer axle 
may be braked more than the drive axle 
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by making its gear ratio greater. Only 
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a small differential of braking pewer is 
needed on either the wheel brakes o 
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the supplementary brakes to keep the 
train “straightened out”, and provides 
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the greatest total braking power usable, 
as shown in Table I. 
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The eddy-current brake consists 
a rotating armature, or drum, and 4 
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All BRAKES APPLIED AT PROPORTIONAL RATE WITH BRAKE POWER 


stationary field. Its action is very much 
like a motor with a_ short-circuited 
armature in that the current is gene! 
ated and short-circuited within the 
drum type armature, not in the wind- 
ings. There are no rotating windings: 
commutators or brushes, and there § 
no friction or wear as the “drag” 
due entirely to magnetic pull. The arm* 
ture has fan blades built into it, and, 
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since it turns much faster than the 
wheels, a great amount of air can be 








Table I—Differential Braking Power 


circulated through it for the effectivé 
dissipation of heat generated. 
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bservations on Military Trans- 
ot Vehicle Operation in Europe 
By Lt. Col. E. H. Holtzkemper, 
Chief, Transportation Vehicle Branch, 
Office of Chief of Ordnance. 
HE load placed in general purpose 
vehicles is determined in most cases 
y the cargo space available and not by 


he weight. Observation indicated the 
lowing range of loads. 

uck, 2.5-ton, 6x6, cargo—2.25 to 7.5 tons 
ruck, 2.5-ton, 6x6, cargo 15 ft—4.5 to 6.75 


tons 

ruck, 2.5-ton, 6x6, cargo 17 ft—4.5 to 9.75 
tons 

tuck. 4.0-ton, 6x6, cargo—6.0 to 8.25 tons 
ruck, 7.5-ton, 6x6, prime mover—8.25 to 
9.25 tons 

uck, 10.0-ton, 6x4, cargo—7.75 to 10.5 tons 
The average of these actual load 
pures indicated that military vehicles 
signed for transport of supplies 
ould have approximately 16 sq ft of 
bor space for each ton of pay load. 
ikewise vehicles for transporting am- 
unition and heavy maintenance parts 
ould have approximately 12 sq ft of 
bor space for each ton of payload. In 
eneral wood bodies last for the life of 
he chassis, but steel bodies are pre- 
trred because they are more easily re- 
hired and because wood is not readily 
yailable. 

Military operations could be con- 
cted with lower mortality rates if 
ansport vehicles incorporated more 
bwer and top speed. Frequently large 
thicles with their slow top speed and 
beed pull down due to gear down shift- 
g on grades must either be prohibited 
om operating on the road until traffic 
blume slacks off or else operate on the 


road with accompanying decrease in 
speed of all other traffic. The graph in- 
dicates the rapid decrease in power to 
weight ratio and top speeds as vehicle 
size increases, decreasing the rate of 
slope would be beneficial. (Fig. 1.) 

Transmission and transfer cases in 
trucks of Quartermaster Truck Com- 
panies were requiring rebuilding after 
as little as 10,000 miles of operation. 
Present brake-designs are not satisfac- 
tory for operation in mud. Brake lin- 
ings and drums have become inopera- 
tive after as little as 500 miles of com- 
bination road and cross-country opera- 
tion. Some of the drum scoring was as 
much as 0.090 in. in depth. At one time 
90 per cent of Quartermaster Truck 
Co. vehicles were operating without 
brakes. 


Rubber at War 


By Major J. J. Robinson 


Chief, Wheeled Vehicle Section, 
Ordnance Dept. 


NSPECTION of 6.00-16, 7.50-20 and 9.00- 

16 tires in the Italian theater of war 
revealed that synthetic rubber had 
given good service. No heat failures 
were encountered in synthetic tires. 
Many tires failed from bruise breaks, 
but the synthetic rubber tires were no 
more susceptible than the crude rubber 
tires. The larger size synthetic tires, 
9.0-20 and up, used on tactical vehicles, 
which were not excessively loaded nor 
run long distances at high speed, gave 
good results. It was found, however, 
that transportation-type hauling with 
heavy tractor trailer units produced 
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tread cracking in synthetic tires. This 
was particularly true in the hot weather 
in Italy; the tendency existed in France 
and Belgium but not so pronounced. 

The principal problem with synthetic 
rubber in Army use is susceptibility to 
tread-chipping and cracking. Synthe- 
tic rubber tubes, using GR-S (Buna 5 
type) synthetic rubber did a satisfactory 
job on their initial application bvut tere 
badly when punctured and were hard to 
repair. The Army has abandoned pro- 
duction of this type, now insisting that 
Butyl synthetic rubber be used exclu- 
sively. Butyl tubes have the additional 
advantage of holding air better. 

The average life of a chevron type 
crude rubber track running over the 
rough terrain of Italy was 400-500 
miles. The same tracks in ETO gave 
about 1300 miles average service. Rub- 
ber tracks with a built-in traction bar 
are preferred for conditions in Euro- 
pean and Mediterranean theaters. Half- 
tracks did a good job, averaging about 
1900 miles in the European theater. 
Bogie tires on tanks gave very good 
results and were not considered a prob- 
iem. Steel tracks, lacking the cushion- 
ing effect of rubber were hard on 
bogies. This has been overcome by the 
production of rubber-backed steel 
track. 

In spite of the lower milage of the 
chevron type rubber track and the oc- 
casional blowouts that occurred, it was 
overwhelmingly preferred by tank men 
for the following reasons. Traction is 
good off the road in mud and on grassy 
slopes. Highway operation is good. 
Steel is hard to control on paved turns 
and hills, and very bad on snow and ice. 
Rubber tracks are quieter. 


Service Experience with Light 
Aircraft Engines 


By R. D. Hicks 
Continental Motors Corp. 


QO leaks have probably been due to 
wartime use of stamped steel as a 
substitute for aluminum, resulting in 
distortion between hold-down studs; to 
the use of substitute materials for 
tachometer and crankshaft oil seals; 
and to the use of fibrous gaskets of war- 
time quality, which may shrink as much 
as 30 per cent in thickness. It is impor- 
tant that oil leak elimination be de- 
signed into engines as soon as quality 
materials are again available. 

Fuel injection or pressure-type car- 
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buretion are needed to prevent carbure- 
tor icing and to provide positive han- 
dling of the plane. 

Stellite-faced exhaust valves and ex- 
haust valve inserts, used together, have 
shown exceptional results when oper- 
ated with fuel of 100 octane and lead 
up to four ce’s per gal. Austenitic steel 
exhaust valve inserts have satisfactory 
life with fuels having lead content up 
to one and one-half cc’s per gal, but the 
valve life will be possibly 50 per cent 
shorter than with fuel using only one- 
half ce per gal. 

Where trouble is had with sticking of 
valves due to gum or carbon formation 
on the stem and there is no evidence of 
seat damage, some relief can be afford- 
ed by counterboring the guide 1/16 in. 
oversize, from the inner end up to a 
distance equal to the valve lift. Cast 
iron and bronze guides have also been 
used, with notable difference in results. 
Lessening the guide exposure, either by 
shortening the guide or by extending 
the holding boss to completely cover the 
guide, has proved to be of definite help. 

Cam follower wear and cam iobe 
wear may be due to failure of the fol- 
lower to revolve. Changes in the shape 
of the cam and cam follower face will 
insure proper operation of the follower 
in service and preclude failure. 

Pistons having all rings above the 
piston pin seem to be less susceptible to 
scuffing and remain in better condition 
than those having rings above and be- 
low the pin. 

Cracks are more prevalent in alumi- 
num than in those of cast iron. The 
number of failures in both, however, 
has been substantially reduced by re- 
designing the internal webbing and im- 
proving the inside finish of the crank- 
case. 

Improper grinding of the connecting 
rod journals is a common cause of 
crankshaft breakage. Failure to blend 
the fillets into the pin as well as the 
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crankcheeks, and to give a smooth sur- 
face free of grinding checks, greatly 
increases the possibility of breakdown. 
Nitrided crankshafts show one-tenth 
the wear of ordinary shafts, under 
similar operating conditions. 
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Silver Bearings 
By E. B. Etchells, Asst. Head, and 
A. F. Underwood, 
Head Mechanical Engineering Dept. 5, 
Research Laboratories Div., General 
Motors Corp. 


"[HERMALLY-BONDED silver bearings 

consist of a silver bar and a steel 
bar clad together under temperature 
and pressure, and rolled in a composite 
strip to size. Care must be used to see 
that the silver is oxygen-free before 
application to the steel and during the 
stress-relieving annealing process. Heat 
treatment in a hydrogen-rich atmos- 
phere has been found preferable for 
quantity production of this type of 


bearing. It is also possible to prow 
bearings having stainless stee!, bras 
bronze with thermally-bonded silver 
sulting in lower linear expansion dif 
ential benefit. 

The early practice of elect: o-platit 
a thin overlay of lead was found lat 
ing because the overlay was soon we 
away and the exposed silver was 
ject to incipient seizure. It was fou 
that if small indentations are applied 
the bearing surface and these indent 
tions filled with lead, the surface: 
pears as shown in Fig. 3, after thea 
cess lead and silver is finish-machin 
to the specified bearing wall thickne 
The resultant surface is high in eml 
ability and resists the action of iil 
Although approximately 50 per cent 
the bearing surface is lead insteai 
silver, tests show that the capacity 
the bearing is not reduced in prop 
tion and, when the indentations ! 
small, the life of the bearing is usuél 
greater than is the case with a pli 
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Fig. 3—Bearing sections showing indenting details for lead inclusion. 
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silver surface having a lead overlay. A 
further increase in capacity and fatigue 
life may be had by only partially filling 
the indentations, 

Charts showing the relative perform- 
ance characteristics of silver compared 
to other bearings are presented in Fig. 
4, for fatigue resistance, score resist- 
ance, embedability and corrosion resist- 
ance, respectively. 


High Conductivity Cooling Fins 
for Aircraft Engines 


By J. W. Cunningham, 
Wright Aeronautical Corp. 


T= increase in takeoff horsepower of 
the Wright Cyclone 9 engine of 1820 
u in. displacement and corresponding 
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Fig. 6—Comparative cooling characteristics of steel, copper and “W” 
aluminum fin types; same power output and baffle-pressure drop. 
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Fig. 5—Steps in the installation of 
the “W” type fin. 


(A) Installing. (B) Caulking. 


increase in horsepower displacement 
ratio made it necessary to supplement 
the conventional integrally-cast steel 
cooling fins with high-conductivity 
metals. 

Brazed-on copper fins and several 
forms of aluminum finning were tried 
and were found to be lacking in 
strength and in ease of application. 
Some did not help, and even hindered, 
extra heat removal for which they were 
intended. 

The finning method now in produc- 
tion, generally known as the “W” fin- 
type and illustrated in Fig. 5,is an out- 
growth of an intermediate “U” type. 
The “W” type is made by passing a flat 


sheet of 0.025 in. thick aiuminum 
through a series of forming rollers with 
the resultant shape in the form of a 
distorted “W”; this is made into close- 
wound spiral coils. These coils are then 
put through a cut-off machine and indi- 
vidual fin half-sections are produced 
within limits of +0.005 in. 

The grooves in the cylinder barrel 
are concentric and the dovetail shape 
is produced and sized by use of loaded 
rollers. The fins are installed two per 
groove and the joints are located 90 deg 
apart in adjacent grooves to obtain uni- 
form stiffness around the circumfer- 
ence of the barrel. After the fins are 
installed, they are caulked, turned to 
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size and then crimped. The crimping 
operation provides inter-fin support at 
the joints and is performed by forcing 
a tapered tool inward from the OD 
until each fin contacts the next. 
Advantages of the “W” type finning 
over the plain steel finning integral in 
the barrel and over copper finning are 
shown in Fig. 6. Adoption of the “W” 
fin has meant a substantial saving in 
critical material by reduction in weight 
of the barrel forgings 20 lb per barrel 
through elimination of the extra stock 
required for the integral steel finning. 


Aircraft Engine Gears 


By F. R. McFarland, 
Research Engineer, Packard Motor Car Co. 


T= necessity for doubling the power 

transmitted by the gearing in the 
Rolls-Royce “Merlin” aircraft engine 
with no appreciable increase in gear 
size required improvements in gear de- 
sign to accomplish this end. 

To overcome profile difficulties, the 
product of surface pressure and sliding 
velocity was made the same at both 
ends of the tooth action which resuited 
in a revised contact ratio of 1.35 as 
compared to the original 1.68 (Fig. 7). 
These figures plus test experience re- 
sulted in increasing the amount of 
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Fig. 7—Surface pressure and slid- 
ing velocity changes for one tooth 
to reduce scuffing tendency. 


metal removed from the form of the 
gear and the pinion teeth as shown in 
Fig. 8. The changes shown balanced 
the action of the gears so that scuffing 
eccurred no more at the start of action 
than at the end of action. 

Variation in parallelism was correct- 
ed by a change in processing during 
carburizing when gears had been going 
out-of-flat as well as out-of-round. 

To improve surface finish, grinding 
wheels were dressed coarser with the 
dressing diamonds. Wheels dressed too 
fine tended to load and gave a pattern 
of alternate high and low spots on the 
teeth. Coarser dressing also reduced 
magnaflux checks, particularly at the 
roots of the teeth. 

Anticipated increases in power indi- 
cated the desirability of more capacity 
in the reduction gears. A new design 
was studied with a pressure angle of 
25 deg and a pitch of 4.1. The length of 
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action was based upon PV values of 
3,000,000 at each end, resulting in a 
contact ratio of 1.25. The modification 
was then established using the previous 
deflection data of the production gears 
and applying the empirical formula 
shown in Fig. 9. 


Performance of the Air-Oil 
Separator in Engine Breather 
Systems 


By M. L. Edwards, 
Thompson Products, Inc. 


HE air-oil separator is a power- 

driven centrifugal pump. It receives 
all the effluence from the engine 
through a connection to the crankcase 
and centrifugally breaks down foam 
bubbles, separates lubricating oil from 
the gases, allows the gases to escape to 
the atmosphere and acts as a centrifu- 
gal pump to force the recovered oil to 


some desired point in the lubrication | 


system. This device is especially valu- 
able in recovering as high as 10 gpm of 
lubricating oil during plane takeoff 
after a “cold start’. Sometimes as 
much as 30 per cent dilution of the 
lubricating oil is practiced in cold cli- 
mates to insure easy engine starting, 
resulting in high losses of oil through 
the engine breather system. 

The present model of separator is 
constructed in a rigid casing with stand- 
ard engine generator mounting flanges 
and splines on both ends. The inner 
end is for bolting to the generator pad 
on the engine and the outer end pro- 
vides a mounting for the generator with 
a standard internal spline for its drive. 

All breather ports on the engine, ex- 
cept the passage leading to the separa- 
tor, are sealed. Any oil carried out of 
the crankcase by the gases is trapped 
in the separator and is forced back into 
the lubricating system. In application 
to an aircraft engine, a small bleeder 
line must be provided to permit drain- 
age from the bottom of the separator 
casing directly to the engine crankcase 
so that any oil remaining in the regular 
oil discharge line will be drained off 
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Aircraft Spotwelding at com 

Willow Run truc 

By H. A. Mullen, a 

Chemical and Metallurgical Dep't oT 

and L. Boelter, Welding Dep't Pie 

civil 

AtuMinum alloys comprise the gree it! 

bulk of aircraft spotwelding; ther ed : 

fore, the following discussion is apple ' S 

able to this type of metal. As a matt 

of note, here, stainless steels presente v. 
no unusual problems and the air-harigg . 

ening steels needed only stress-reli¢l 7 ‘ 

after welding. Magnesium alloys wer ‘am 

found to be impractical for spotweldiy desi 
on a production basis because of th of 

need for changes in design, changes i1 he 


equipment and special handling of su 
face treatment. 

One hundred and twenty-one lat 
model spot, seam and roll welders, som 
utilizing a-c, and, some, electrostatic 
electromagnetic stored energy in pre 
and rocker-arm styles, are operated i 
production. Copper-cadmium electrode 
(which must have a minimum condu 
tivity of 85 per cent I.A.C.S. and 
minimum Rockwell hardness of 60B 
are machined from bar stock at 
branch plant where off-set or other w 
conventional electrodes are also cas 
A 3.0 or 4.0 in. radius, except whe 
welding curved surfaces or alloys othe 
than aluminun, is usually used, togethe 
with a taper including an 8-deg angl 
It is general practice to make holde 
































before the engine is stopped. This arms, knees, etc. as universal and 7 
bleeder will also keep the separator flexible as possible to minimize set 4 > 
free of oil which might solidify upon time. Refrigeration is not used for tim Ste: 
standing idle when the engine is shut- cooling water as the 50 F. water temg wh 
down. (Turn to page 68, please) 48} 
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Introduction of the postwar Jeep— 
the civilian version of the GI Jeep 
known the world over—answers the 
question that has been asked for sev- 
eral years. Yes, Willys-Overland Mo- 
tors, Inc., is very much in the picture 
with a unique vehicle which is said to 
combine the characteristics of a light 
truck, a tractor, mobile power unit, and 
passenger car with the provision of 
suitable attachments and accessories. 

The performance of the Jeep for 
civilian uses is tied up to a large extent 
with the overall gear reduction provid- 
ed in the system. The total reduction 
is 387 to 1. For highway work the Jeep 
is. said to be good for 60 mph in high 
gear. 
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be ; Although the civilian Jeep resembles 
= its military counterpart and shares 


mahy of the same design features, it 
does embody numerous changes in the 
design and size of units in the interest 


VS We 
weldin f 


= , of providing adequate capacity and life 
a ‘a for heavy duty jobs. 
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nolde 
and 
set-l 
for th 
ay tem Which remains unchanged. Track is 
) 48% in. with a road clearance of 8% 
im. at the axless Maximum GVW— 
3420 pounds; maximum payload—s800 
lb.; maximum drawbar pull, for con- 
tinuous service—1200 lb. The frame 
remains the same as on the military 
model except for detail changes such 
as additional members and reinforce- 
ments, 

The engine is the same as on the 
military model and the same as it was 
5 on the Willys Americar except that it 
has gained a great deal from the pro- 
duction know-how developed in produc- 
ing something over 500,000 engines dur- 
ing the war. The engine is of L-head 
: type, four cylinder, 3% in. bore x 4% 
} In. stroke, 184.2 cu-in. displacement, 
rated 60 hp at 4000 rpm. (rating as a 
Passenger car engine in 1942 was 63 
hp at 4000 rpm.) Pistons are of 


The 
4x 4—four-wheel drive—with front 
steering, mounted on 80 in. wheelbase 


basic chassis is rated %-ton, 
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Adaptation of the Army Version 
for Civilian Use is Presented in the 


Postwar Jeep 


aluminum as before, with a three ring 
setup. It mounts a Carter WO-596S 
downdraft carburetor connected by 
flexible air hose to an Oakes heavy 
duty oil bath air cleaner. Purolator 
oil filter is suppled at extra cost. 

Owing to the use of accessory drives 
and power take-off for various applica- 
tions, the engine will be fitted with a 
King-Seeley mechanical governor at 
extra cost wherever controlled constant 
speed operation is desired. 

Gasoline tank is of 10.5 gallon ca- 
pacity with a filler on the left side. 
Radiator is the same as on the military 
vehicle—Jamestown Metal Equipment 
with two inch tubular and fin core, save 
for the addition of a ring shroud for 
improved cooling. 

Electrical equipment remains the 
same: USL 15-plate, 100 amphr, 6- 
volt battery; Auto-Lite generator, 
shunt-wound, 35-amp capacity, with 
grease seal bearings; voltage regula- 
tor; Auto-Lite distributor IGW-4177-1. 


The civilian Jeep 
which combines the 
basic functions of 
tractor, light truck, 
mobile power unit 
and passenger con- 
veyance. The front 
and rear tops are 
removable. 


Headlamps follow passenger car prac- 
tice—Corcoran-Brown 7-in. sealed beam 
units, with two separate parking light 
set in the grille. 

The front axle is of the same size 
and capacity as on the military job 
but has a gear ratio of 5.38 to 1. It 
is a Spicer model 25 with hypoid gear- 
ing. The differential housing is offset 
to the right side of the car. It is fitted 
with constant velocity universal joints 
for the front wheels. Lubricant capac- 
ity is 2% pints, with an additional 
requirement of 12 ounces of lubricant 
for the joints. 

The rear axle also is made by Spicer 
—model 23-2—and is the same as the 
military unit except for gear ratio 
which is 5.38 to 1. It is of full-floating 
type with hypoid gears and has the 
differential offset to the right side of 
the car. Lubricant capacity is 2% 
pints. 

Although the shock absorbers are 

» of the same type—Monroe telescopic 


hydraulic with two-way control—they 
are mounted differently on the new 
model. They are mounted outside the 
side rails with the rear shocks inclined 
to the front. 

Being four-wheel drive the vehicle 
is fitted with two propeller shafts— 
Spicer 1261-1268 joints with journals 
lubricated by high pressure Alemite 
fittings. 

The clutch has been stepped up in 
size in keeping with increased duty. 
Made by Auburn Mfg. Co., it is fitted 
with heavy duty springs giving a total 
spring pressure of 1250 Ib. The clutch 
driven plate is Borg & Beck 8% in. 
diameter with a torque capacity of 175 
lb. ft. (the military clutch was 7% in. 
diameter.) 

The transmission is of a different 
model and of larger size, the new model 
using the Warner Gear model T-90A, 
three-speed, with special rear main- 
shaft for driving the transfer case. The 
case has side-mounted shifting levers 
for connection to the remote control 
gear shaft linkage on the steering col- 
umn. The transmission embodies some 
additional features for the Jeep. One 
of these is the use of an oil scoop in 
the front section to provide lubricating 
oil for the main-shaft spigot bearing. 
Another is the use of an improved oil 
seal at the rear bearing. In addition, 
the countershaft is mounted on needle 
bearings. 

The transfer case is Spicer model 18 
with a 1 to 1 drive ratio and a 2.43 to 
1 reduction. It is operated in conjunc- 
tion with two control levers mounted 
on the floor of the driver’s compart- 
ment. One is used for shifting the 
range gear, the other for declutching 
the front axle when desired. 


Steering gear is the same as on the 
military vehicle except for the bell 
crank and steering linkage. The gear 
is a Ross model T-12 cam-and-lever 
type with a single pitman arm. The 
bell crank is mounted on the front 
bumper cross member and is connected 
to the pitman arm with a drag link. 
A Thompson Products cross steering 
rod connects the right front wheel te 
the bell crank. The left front wheel 
hooks on to the cross rod near the bell 
crank end. The steering column also 
carries the transmission shift remote 
control mechanism. On the military 
job shifting was done with a conven- 
tional wobble stick. 

At the customer’s option the chassis 
will be fitted with a standard power- 
take-off for implement drive. This con- 
sists of a front power-take-off unit 
mounted directly behind the transfer 
case, and a rear unit mounted on the 

(Turn to page 104, please) 
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for Checking Stretch 
and Flow of Metals 


By Frank Hewlett 


Vultee Field Division, 


Consolidated Vultee Aircraft Corp. 


| HF accurate measurement of the stretch and flow of metal during forming 
operations or in the testing of tensile coupons in the research laboratory is an 
important problem in the aircraft industry. The ability to determine exactly 


what happens to a tensile coupon at the point of fracture and to measure the 
elongation over a small gage length is highly important in the analysis of the 


properties of the metal. 


(Above) A 100 line to the inch grid on 
a tensile coupon showing grid distor- 
tion at point of fracture. 


(Below) A 10 line to the inch grid on 
a drop hammer formed part. 


(Center) A polar co-ordinate grid on 
a wedge test. 


In a punch press operation, the flow 
of the metal and the amount of stretch 
inust be accurately measured to deter- 
mine the strength and characteristics 
of a finished part. Automobile and air- 
craft factories have found it desirable 
to scribe or print grids on metal stamp- 
ing blanks so that the flow of the mate- 
rial may be observed during the de- 
velopment of complex stamping dies. 

In an effort to obtain more accuracy 
and speed in solving these problems, 
some factories have turned to photog- 
raphy in one of its many forms. The 
photo-grid is the result. This method 
has been used quite extensively and suc- 
cessfully at the Vultee Field Division 
of Consolidated Vultee Aircraft Corp. 

Briefly, the photo-grid is a pattern of 
fine grid lines applied by photographic 
means to a metal surface. If the metal 
is distorted under stress, the elastic 
«rid pattern is also distorted in a cor- 
responding manner, and this distortion 
can be easily measured by scale or 
microscope over any part of the metal 
surface. With a 100 line to the in.grid 
on a tensile coupon, the minimum zage 
length at the fracture edge can be mea- 
sured with a microscope or scaled from 
an enlarged-photograph. With a 10-line 
to the in.grid on drop hammer or punch 
press parts, areas of thinning or thick- 
ening can be quickly seen and charted. 

In December, 1944, the Template Re- 
yroduction Laboratory started experi- 
ments to determine the most practical 
method of applying aphoto-grid. Reports 

« (Turn to page 56; please) 
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TIME STUDY AND COSTS 


FIRST with Engineering because SPEED NUTS 
simplify design problems and are either avail- 
able, or can be produced to meet any assem- 
bly requirements. 


FIRST with Management because SPEED NUTS 
are time-tested, vibration-proof fasteners that 
improve the quality, and prolong the life of 
the finished product. 

FIRST with Purchasing because SPEED NUTS 
lower inventory costs, reduce stocking prob- 
lems, and are DELIVERED on time. Production 
and service facilities are unlimited. 

FIRST with Production because SPEED NUTS 
eliminate extra handling of production parts, 
are applied faster and easier, and compensate 
for a wider range of commercial tolerances. 
FIRST with Time Study and Cost because 
SPEED NUTS slash total net assembly costs to 
a fraction of other assembly methods. 
Investigation will prove that SPEED NUTS 
should be YOUR first choice, too. Write for 
information today. 


TINNERMAN PRODUCTS, INC. ¢ 
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NOTHING LOCKS LIKE A SPEED NUT 


TWO distinct forces are exerted on the screw, as @ 
SPEED .NUT is tightened. 


First, a compensating thread lock, as the two arched 
prongs move inward to lock against the root of the 
screw thread. These free-acting prongs compensate 
for screw thread tolerance variations. 


Second, a self-energizing spring lock, created by 
the compression of the arch in both the prongs and 
base. The combined forces of the thread lock and 
spring lock definitely prevent vibration loosening 
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A™cu for drilling 24 holes in two 
working stations in a heavy gun 
part has been designed and manufac- 
tured by LeMaire Tool and Manufac- 
turing Co., Dearborn, Mich. The stand- 
ard Model No. 20 vertical drilling and 
boring machine, recently added to the 
company’s line, has been equipped with 
a 25-spindle drill head and a special 3- 
position, hydraulically-actuated shuttle- 
index table, on which the part is load- 
ed in a fixture. 

After being loaded in the front posi- 
tion, the part is moved into the second 
position to have 20 holes of various 
diameters drilled. The part is then 
moved to the rear, or third position, 
where four more holes are drilled and 
one is reamed. 

The bushing plate on the drill head 





Special LeMaire vertical drilling 
and boring machine 


is equipped with a special coolant valve 
and partition to allow coolant to be 
directed either to the front or to the 
rear working position when machine is 
in operation. 


‘HE Landis Machine Co., Waynes- 
boro, Pa., will have as a postwar 


‘product the Lanco 4-in. semi-receding, 


6-chaser die head. This die head will 
have a capacity from 2% in. to 4 in. 
pipe size, the range being covered by 
chaser holders mounted on slides of 
heavy cross section to assure maximum 
rigidity. 

The chaser holder slides are gibbed 
to the head body to provide compensa- 
tion for wear. The interlocking design 
of the holder and slide assures a rigid 
clamping action of the two mating 
parts, with only one clamping screw. 

The Lanco 6-chaser semi-receding die 
head employs the new Lanrac chaser 
which provides a more accurate and 
rapid method of interchanging and 
setting the chasers. This 6-chaser die 
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Lanco semi-receding, 6-chaser die 
head 


head is of the internal tripped type, in 
which a 6 blade, insert blade type 
reamer, located within the bore of the 
head, reams and chamfers the pipe dur- 
ing the threading operation and opens 
the head at any pre-determined thread 
length. The semi-receding action on 
the head eliminates the possibility of 
any chaser leave off marks on the 
thread as the head opens up. The 
reamer is adjustable by an adjusting 
and clamping rod which’ extends 
through the machine spindle. Any de- 
sired thread length can be obtained by 
merely releasing the locking rod and 
turning the adjusting rod right hand 
or left hand to increase or decrease the 
thread length. Any thread length 
within the thread length standards for 
2% in. to 4 in. pipe sizes is obtainable. 

While the die head is designed pri- 
marily to operate as an_ internally 
tripped unit, this head can be opened 
and closed externally by means of an 


operating yoke. 


NYDER TOOL & ENGINEERING Co., De- 

troit, Mich., is manufacturing a 
two-way automatic cycling machine for 
performing 12 processing operations on 
a brass sprinkler head body. The work- 
piece is held in a fixture which is a 
double-jaw, right-and-left-hand screw 
chuck. This chuck assembly is ac- 
tuated in the loading station by hy- 





Snyder two-way automatic cycling 
machine 


draulic cylinders. Six of these fixtuy, 
are mounted on a trunion which jg }; 
dexed 60 deg station to station. Ty 
work-piece is a brass casting with 
previous machining and the operatiy 
performed are drilling, reaming, hj 
low milling and threading on one qj 
and, hollow milling, facing, drilling ay 
tapping the other end, plus assembliy 
and spinning in place a pressed me 
deflector of which there are three giz 
and shapes. 

Loading the sprinkler body is ma 
ual. Metal deflectors are loaded ant 
matically from a magazine which ti 
operator keeps filled. Each sprinkle 
on the individual station has a sey 
rate slide and spindle motor, and ea 
spindle has separate hydraulic contr 

As a result of combining these varia 
operations, this machine achieves 
production of 375 pieces an hour at ij 
per cent efficiency. 






















TH! advantage of forging pressure jj 

provided in a new 150-kva proja 
tion welder, announced by Sciaky Bro 
Chicago, Ill. The pressure sequen 
consists of an initial low pressure dw: 
ing the flow of welding current. This 
is sufficient to establish good conta 
without burning off the upper side i 
the projections. The pressure is aly 
low enough to prevent a crushing of th 
projections which would reduce tk 
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Sciaky projection welder 


heating efficiency of the welding cur 
rent, 

A forging pressure of higher valit 
follows immediately after the passag 
of welding current. This quick follow 
up of high electrode pressure reduct 
brittleness, prevents sheet separatidl, 
and assures uniform welds with * 
minimum supply of power. 

The addition of electrode holders ¢o™ 
verts the machine to a spot welder. | 
retraction stroke is provided which wil 


(Turn to page 60, please) 
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This is a complete self-contained control unit for grinding 
machines, honing machines, or any process requiring a con- 
tinuous reciprocating cycle. 


The curves reproduced above were accurately made by a stylus 
attached to a reciprocating head and tracing upon a recording 
mechanism. Note uniform stroke length regardless of large 
changes in head or table speed. Throughout the test the setting 
of reversing trip dogs remained unchanged. An integral Vickers 
—— Compensator makes flow rate (and therefore rate 

ion) in pendent of varietiens in resistance encoun- 
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Electric Actuated 
Hydraulic Selector Valves 


A series of electric actuated hy- 
draulic selector valves is being manu- 
factured by Pacific Division of Bendix 
Aviation Corp., North Hollywood, Cal. 
In this Motordyne series of valves, an 
electrical actuator provides fast, posi- 





Motordyne selector valve 


tive operation of any one of the five 
standard-production selector valves be- 
ing manufactured ‘by Pacific Division. 

The company points out that these 
new Motordyne valves are not solenoid 
operated. A high speed electric motor 
driving through a series of reduction 
gears actuates the valves in either di- 
rection, in approximately %4 sec. 

One of the features of these new 
valves is a manual override which pro- 
vides easy emergency operation by ro- 
tating the cover of the unit. 

Motordyne valves are not affected by 
vibration and can be mounted in any 
position. Hydraulic system pressure is 
not required to hold the valve open, 
which means that emergency or hand 
pump operation is not handicapped. 

The complete unit weighs only 2.86 
lb. for the %-in. tube size Motordyne 
valve, 


Packaging Material for 
Aireraft Engine Protection 


Utilizing aluminum foil and a film 
with a plastic base, a packaging ma- 
terial for the moisture protection of 
airplane engines and replacement, parts 
was announced by The Goodyear Tire 
& Rubber Co. 

The new material is being developed 
by the Dobeckmun Co. of Cleveland, 
Ohio, and is being fabricated into en- 
velopes for the packaging of airplane 
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engines by the Kennedy Car Liner & 
Bag Co. of Shelbyville, Ind. 

The new film, designated as Metalam 
No. 140, consists of aluminum foil 
laminated on both sides with Vitafilm, 
which Goodyear is producing from a 
vinyl resin. The aluminum foil in- 
creases the moisture resistance of Vita- 
film. 


Bendix Announces New 
Aircraft Brake Design 


The “segmented rotor disc,” a new 
approach in aircraft brake design, is 
row in production at the Bendix Prod- 
ucts division of Bendix Aviation Corp. 

Weight savings as great as 500 lb on 
one of America’s larger experimental 
bombers are said to have been achieved 
by replacing a shoe-type braking sys- 
tem with a test installation of the 
“segmented rotor disc”? assembly. Pro- 
portionate reductions in the weights of 
all popular size airplane wheel assem- 
blies also are made possible by the new 
design. 

The “segmented rotor disc’ assembly 
consists of three major parts, the main 
carrier structure containing a _hy- 
draulic pressure chamber, piston and 
hydraulic seal; the lining carrier mem- 
bers, which are loosely keyed to the 
brake carrier; and the heat absorbing 
elements called “rotors,” which are in- 
stalled in sections or segments instead 
of in a continuous ring. 

The brake lining is riveted to carry- 
ing members to prevent them from ro- 
tating but allow them to slide laterally. 
The riveting is done in a manner which 
permits air to circulate easily through 
the brake. 

Brake adjustments on the system are 
made by three Allen head screws out- 





Bendix segmented rotor dise brake 





Hot Air Ducts of Fiberglas- 
Reinforced Plastic 





That low-pressure reinforced plas- 
tics lend theniselves to fabrication 
of undercut, hollow and complex 
parts is shown by this illustration 
of a Fiberglas-reinforced plastic hot 
air duct manufactured by Toyad 
Corp., Gardena, Cal., for Hughes 
Aircraft Co. Use of reinforced plas- 
tic for such parts is said to result 
in material savings in the time, tool- 
ing and labor. 





side the carrier. This makes adjust- 
ments possible without removing wheels. 

The new design is now in production 
for the Northrop P-61 Black Widow 
night fighter and the Douglas A-26 at- 
tack bomber. Models developed for 
production range from a single disc 
nine in. in diameter to a triple dise 31 
in. in diameter, plus other designs to 
meet specialized needs. 


High-Octane Safety 
Aviation Fuel Announced 


Standard Oil Co. has developed a 
safety fuel which is said to pack all 
the power of 100-octane gasoline, but 
is so resistant to accidental ignition 
that a lighted match can be dropped 
into it without causing a fire. The fuel 
must be heated to more than 100 F 
to produce enough vapor to ignite, thus 
eliminating the danger of flash fire 
from fast-vaporizing gasoline that 
might be set off by a spark. 

The new fuel must be fed by direct 
injection, rather than ordinary car- 
buretion, and it will be necessary to 
convert aircraft engines for fuel injec- 
tion when safety fuel is put into use, 
unless suitable carburetors are devel- 
oped. The fuel mixture is fired by the 
conventional spark plug. 


Aircraft Industry Employment 
at Less than Half of Peak 


Before Pearl Harbor, the airplane 
industry employed only 90,000 workers. 
War needs caused facilities to be ex- 
panded greatly and employment to be 
increased nearly 24 times to a peak 
of 2,150,000 persons. Recently, cut- 
backs have reduced this number to 
1,000,000 or less than half the peak. 
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Hex units of Lear, Inc. mechanism for operating cou} 
flaps of mighty Boeing B-29 Superfortress turn on light, 
sturdy Torrington Needle Bearings. This is one of 
many Needle Bearing applications on this and other 
modern aircraft. 


Needle Bearings Help Operate Cowl Flaps 





of B-29 Superfortress 


Modern aircraft design requires that 
each moving part do its job with 
complete reliability...yet at the least 
possible cost in energy, space and 
weight. Hence, on the B-29 Super- 
fortress, it’s only natural that part of 
the mechanisms operating the cowl 
flaps of the four mighty nacelles turn 
on light, compact, sturdy Torrington 
Needle Bearings. 

Skillfully engineered for low co- 
efficient of friction, Torrington Needle 
Bearings are economical in cost, 
simple to install, retain lubrication 
efficiently, and handle heavy loads 
easily. Where specifications call for 


such benefits packed into the fewest 
possible ounces of metal, design engi- 
neers usually specify Torrington 
Needle Bearings. 

If you design or build aircraft, auto- 
motive or related equipment, you owe 
it to yourself to know the full story of 
Torrington Needle Bearings in terms 
of your product. Our Catalog 32 gives 
full data on types, sizes and applica- 
tions. May we send you your copy today? 


THE TORRINGTON COMPANY 
Established 1866 
TORRINGTON, CONN. « SOUTH BEND 21, IND. 


New York Boston Philadelphia Detroit Cleveland 
Seattle Chicago SanFrancisco Los Angeles Toronto 
London, England 











Sine-Line Gear Tooth 
Spacing Checker 


A simple, precision gear checker, 
Model No. 1130, designed for the rapid, 
accurate checking of tooth spacing on 
gears has been added to its Sine-Line 
checking equipment by Michigan Tool 
Co., Detroit, Mich. The machine checks 
the base pitch and tooth spacing along 
the line of action on-spur or helical 
gears. Spacing can also be checked on 
worm gears. Gears up to 12 in. O.D., 
and having a maximum shaft length of 
18 in., may be checked. 































Model No. 1130 gear checker 


The principle of operation is based 
on the fact that the distance between 
the two corresponding sides of ad- 
jacent teeth along the line of action is 
equal to the distance between corre- 
sponding sides of adjacent teeth mea- 
sured on the gear’s base pitch circle. 
The new No. 1130 measures along the 
line of action thus indicating whether 
the spacing is correct both along the 
line of action and along the base pitch 
circle of the gear. 


Splash-Proof Inverter 


A custom-built, totally enclosed, 


splash-proof inverter has been devel- 


oped by Electrical Engineering and 
Manufacturing Corp., Los 
Cal. 

As furnished now to the United 
States government for wartime use in 
certain installations requiring speci- 
fied amounts of alternating current 
from a direct current power supply 
source, this Eemco inverter converts 


4 


Angeles, 


52-volt direct current into 110-volt 60- 
cycle alternating current. 

This specially engineered, fan-cooled 
model is rated at 500-volt amp ca- 
pacity, continuous duty; with 900 volt 
amp peak capacity, intermittent duty. 
It can be adapted for use with a power 
supply source of 110 volts direct cur- 
rent. 

While the unit was designed origi- 
nally for marine applications, wide in- 
dustrial uses are seen for this type in- 
verter where small amounts of alter- 
nating current are required and where 
it is impractical to purchase and in- 
stall special electrical equipment which 
must be operated from a d-c power 
supply. 


Four New Karbate Couplings 


The National Carbon Co. presents 
four new Karbate pipe connections for 
use in the chemical and process in- 
dustries. 

The Karbate chemically resistant 
pipe connections are made of impervi- 
ous carbon or graphite, and possess the 
mechanical strength, and the resis- 
tance to thermal shock and corrosive 
liquids and gases which are character- 
istic of all Karbate specialty products. 

Type FC is a flexible coupling par- 
ticularly suited to field installations or 
any pipe run connecting one phase of 
the process with another, as it elimi- 
nates the use of cements in joining 
lengths of pipe. The FC coupling per- 


mits sufficient pipe movement to meet 


Type FC Karbate flexible coupling 


all conditions encountered in the aye. 
age plant. 

Type V flanged connections offer th 
advantages of the Van Stone type ¢ 
flanges. The small diameter collay 
provide a construction which may 
used with companion flanges of almoy 
any design or material. Separate cay 
iron split flanges permit easy pip 
alignment and installation. 

Type V nozzles and Type SC slottej 
couplers now available are usually fx: 
tory-installed, and are particularly re 
ommended for use on tanks, tower 
heat exchangers and similar equip 
ment. 


Streamlined Floor Jacks 


Postwar Ausco hydraulic jacks whic 
combine easier operation, minimum ¢ 
servicing attention, increased safety 
















Ausco 2-ton hydraulic floor jack 


































Inverter made by Electrical Engineering 


and Manufacturing Corp. 
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and improved appearance, have bet 
announced by Auto Specialties Co., * 
Joseph, Mich. Exemplifying the #* 
vancement in floor jacks is the Aus 
two-ton hydraulic floor jack, which & 
bodies many new features and develi} 
ments such as the following: 

The chassis or main frame is! 
single, solid piece of cast steel, elim 
nating the risk of springing or gettill 
out of shape. The jack is considerabl 
lighter in weight than pre-war model 
and has approximately 30 per ¢e 
fewer parts. Greater eye appeal is ” 
tained by original streamlining, so thal 
when the jack is down or closed, 4 
offers the appearance of being © 
pletely enclosed in a special, streal 
lined housing. Wheel fenders add 4 
the good looks, and also serve to keé 
dirt out. 

(Turn to page 86, please) 
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It is reported that ....... 


The National Interregional High- 
way Committee and the American 
Trucking Association have agreed on 
the continuance of the schedules of 
truck sizes and weights accepted by 
the states for the war emergency. 
Engineering News Record. 


eady with CONE fortomorrow 


An electronic tube has been devel- 
oped capable of amplifying grid cur- 
rents as minute as .00000000000001 
ampere. Ohmite News. 


getready with OQ NE for tomorrow 


Two industrial plants have in- 
stalled steam-heated sidewalks to 
make snow shoveling unnecessary. 
Sarco Mfg. Co., Bethlehem, Pa., 
Hewitt Rubber Co., Buffalo, N. Y. 


fetready with CONE for tomorrow 


A compound called ‘2-4-D” is 
being tested on golf greens. It ap- 
pears to be successful in selectively 
killing weeds without damaging the 
grass. Science Digest. 


detready with CONE for tomorrow 


More than 200 industries, includ- 
ing the manufacturers of chewing 
gum, glass, synthetic rubber, drugs, 
textiles, paper and printing are find- 
ing that controlled heat and humid- 
ity (air conditioning) are essential 
to their work. Wall Street Journal. 


tready with CONE for tomorrow 


A new laboratory exclusively for 
the study of jet propulsion fuels and 
lubricants has just been put into 
operation. Wood River, Illinois. 


tready with CON Efortomorrow 


An electronic device rides with a 
test pilot and sends back eighty in- 
strument readings per second cover- 
ing stresses, temperature and speed. 
Consolidated-V ultee. 


tready with CONE for tomorrow 


A new variation of the magnetic 
sound recorder uses a paper tape 
covered with powdered iron. It is 
claimed to be cheaper and more effi- 
cient than wire. Radio & Television 
Retailing. 
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This country’s production of elec- 
trical instruments has increased 
4,000 per cent since the beginning of 
the war. Electrical Manufacturer’s 
Public Information Center. 


setready with CONE for tomorrow 


A new semi-precious stone derived 
from deposits in this country is 
called ‘‘Hemetine.” Gabriel Williams 
Co., N.Y. 


getready with GU NE for tomorrow 


A new pencil is said to make 12 
carbon copies without cutting the 
paper. Reliance Pencil Co., Mt. 
Vernon, N. Y. 


get ready with G ONE for tomorrow 


One of the suggested improve- 
ments in locomotive power is the 
use of mercury vapor in place of 
steam. Business Week. 





Lace can now be made on a 
foundation of polyvinyl alcohol 
sheeting which is easily dissolved 
after the weaving is done. E. I. 
duPont deNemours. 


get ready with CONE for tomorrow 


An automatic headlight dimmer 
uses an “electric eye” to dim the 
lights on one car when the lights of 
another approach it. Arrow Safety 
Device Co., Mt. Holly, N. J. 


setready with CONE for tomorrow 


Tetra Cresyl Silicate has been 
found far superior to water for the 
transference of heat. By its use a 
temperature of 800 degrees could be 
piped around the house from a cen- 
tral plant and could be used to heat 
stoves, irons, water tanks, or small 
appliances. Connected in summer to 
a refrigerating plant, it could also 
cool the house. Science Digest. 


getready with ONE for tomorrow 


One of the largest American drug 
manufacturers has set up a “pilot 
farm” to experiment with the grow- 
ing of drug plants that were for- 
merly imported. S. B. Penick & Co., 
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NEWS 


OF THE 


Automobile Builders See Materials 
Situation Assuming Definite Shape 


Textiles to Be Open-Ended in the Same Manner as 
Steel, Aluminum and Other Automobile Components 


Following the meeting between lead- 
ers of the automobile industry and offi- 
cials of WPB in Washington July 11, 
the most apparent reaction in the in- 
dustry is one of relief that they know 
at last just where they stand in the 
matter of certain important materials 
for automobile production. While it 
cannot be said that they received the 
best of tidings, some points have been 
cleared up so that the industry now 
can proceed in the light of known con- 
ditions. 

WPB informed the car makers that 
textiles, which had been talked of as 
the biggest single bottleneck, with the 
possible exception of machine tools, 
will be open-ended in the same manner 
as steel, aluminum, and other com- 
ponents, except for two types—burlap 
and cotton linters. Although these are 
important items in car manufacture, 
industry spokesmen believe that some 
kind of substitute can be worked out 
if necessary. Other critical items which 
still remain under limitation orders are 
tin, cadmium, antimony, and chromic 
acid. Of these, tin probably presents 
the most difficult problem, since it is 
an important ingredient in body solder, 
for which no satisfactory substitute has 
yet been discovered. Total pig tin avail- 
able has dropped from more than 83,- 
000 tons in January of 1942, to only 
23,650 tons on May 1 of this year, a 
decline of about 70 per cent. While the 
amount used by different manufactur- 
ers varies, it is estimated that the 
average prewar car used about four 
pounds of tin. With the industry quota 
set at 241,946 cars for the rest of this 
year, 483 tons of tin would be required. 
It is understood, however, that the in- 
dustry has asked for an allocation of 
about 125 tons for the rest of this year, 
so that it will have some time to work 
out a substitute. One method of cutting 
down the amount of body solder re- 
quired would be to develop better tool- 
ing, so that less fill would be ‘required 
at joints and the number of spot re- 
pairs would be greatly reduced. The 
development of new techniques in join- 
ing, also might contribute greatly to 
reduced use of body solder. No definite 
commitment was obtained from WPB 
on the request, although it did promise 





that tin would be supplied for radiator 
solders, and on a more restricted basis 
for bearings. 

Industry spokesmen told WPB that 
they were not too unhappy over the ma- 
chine tool situation, although some of 
them reported that they still were hav- 
ing some difficulty. They stated that 
they were not in favor of uprating ma- 
chine tool orders for the industry, since 
this would merely have an inflationary 
effect on orders. Presses appear to be 
the principal bottleneck item. 

The net effect of the meeting was 
that the industry is glad to know at 
last just what it can and cannot have 
in the way of materials. Knowing this, 
it now can proceed to fill in the gaps 


Kaiser to Produce Low-Price 
Car in West Coast Area 


Joins with Frazer of Graham-Paige; Company 
Will Build Medium-Price Automobile in Detroit 


Formation of a new $5 million cor- 
poration by Henry J. Kaiser, West 
Coast industrialist, and Jos. W. Frazer, 
president and chairman of the board of 
Graham-Paige Motor Corp., marks the 
initial emergence of the West Coast 
area as a contender in the postwar au- 
tomotive field. The new enterprise, to 
be known as the Kaiser-Frazer Corp., 
will be owned equally by the Kaiser in- 
terests and Graham-Paige Motors 
Corp. 

Rumors that Kaiser has been devel- 
oping a low cost lightweight car also 
were confirmed by the announcement 
that the new corporation will build 
such a vehicle on the West Coast. The 
car will be known as the “Kaiser.” 
Graham-Paige will produce a car in 
the medium-price bracket, the “Frazer,” 
at its Detroit plant and will turn out 
the “Frazer” tractor and farm imple- 
ments at the Warren City, Ohio, sub- 
sidiary. Details of the new Kaiser car 
were not announced other than that it 
would be a full size vehicle. In an in- 
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PANDUSTRY 


by substitution. One encouraying fy 
tor is that Henry P. Nelson, WPB q 
ordinator for the industry, told the ip 
dustry his agency hopes to remo 
controls as soon as possible so that 
iimited production will be in order, kj 
indicated that WPB will act soon ona 
industry request for a large plant « 
pansion program. 

With Ford already in production an 
piling up his cars until a price is x 
by OPA, the question of ceilings is, 
hot one. Teams of OPA representative 
have been meeting with individual w 
tomobile manufacturers gathering dat 
on which to base ceiling prices for ne 
cars. However, since prices have no 
yet been set on components, it is diff 
cult to understand how the manufa 
turers can determine how much cost 
are up. The only possible solution to 
this putting the cart before the hors 
is the one set forth by several observ: 
ers—that OPA now is contemplating 
setting a ceiling on the finished car and 
leavifg the matter of component prices 
up to bargaining between parts makers 

(Turn to page 8&2, please) 


































terview with the press, however, 
Frazer stated that while design details 
have not yet jelled, the engineering has 
progressed enough to indicate it “will 
not be like Ford, Chevrolet or Plym- 
outh.” Pressed about rumors that the 
car would have a rear engine drive, he 
stated that chances were “about 50-50.” 
Light metals, such as magnesium, wil 
be used in the car to the fullest extett 
that proves practical, he said, pointing 
out that Kaiser has tremendous fatili 
ties for processing these as well ® 
steel. The price of the car will be ur 
der $1,000, he added, but scoffed at the 
idea that any car satisfactory to th 
public would be manufactured for 
little as $500 under present levels 
materials and labor. Both the Kais¢! 
and the Frazer will be confined to m#¢ 
chassis design each but will have tw 
or three body styles. Production is not 
expected to get under way in eithe! 
line until some time next spring. 
Location on the West Coast, Frat! 
said, will make possible the utilizatio 
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THE LIN ODGE & TOY 
GINGINNAT! 25, O10. USA. Th & rm 
ATHE 


ENGINE—TOOL ROOM — AUTOMATIC — OIL COUNTRY LATHES 








@ You can’t sit still in the truck industry or in any in- 
dustry in product design, metals, production tech- 
niques... or lathes. 


To obtain best results at the Clark plant, Buchanan, 
Michigan,.the new, advanced-design Lodge & Shipley 
20’ Lathe is used for both experimental and develop- 
mental work and to produce intricate dies. 


By equipping tnis lathe with a Lodge & Shipley contour 
turning attachment, Clark obtains still further advan- 
tages—for example, boring extruding dies to reduce the 
size of tubing for rear axle housing manufacture. 


Completely new from headstock to tailstock, the new 
18, 20, and 22” L. & S Lathes quickly prove their un- 
equalled adaptability, assure better and greater output 
at lower cost. Ask L & S Engineers for a demonstration 
on your work. 


For detailed literature write for booklets Nos. 606, 622. 












Shown above are a few of the many products 
Clark makes which are machined on Lodge & 
Shipley lathes: axle housings, drills and reamers, 
gears and forgings, front and rear axles. 
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of large supplies of raw material and 
the thousands of machine shops and 
skilled men which have congregated 
there during the war. It has not been 
settled whether the company will make 
its own parts or buy from suppliers, 
the determining factor to be which 
method is cheaper. He was non-com- 
mittal on the question of where the 
new enterprise would obtain its car 
bodies. Long range plans call for pos- 
sibly three plants on the coast, two in 
California and one in the northwest. 

Plans for merchandising the Kaiser 
have not been worked out, and will be 
announced later. It is thought likely, 
however, that the Kaiser and Frazer 
lines will be sold by the same dealer 
in most cases. 


PUBLICATIONS 


A new Materials Handling Analysis Guide 
has been published by Towmotor Corp. The 
36-page pocket size booklet discusses han- 
dling from an executive viewpoint and is 
divided: into three major sections, 1) How 
to tell if you need better handling methods; 
2) Analyzing the problem; 3) Determining 
the solution to your problem. Illustrations 
show ways of improving handling methods, 
types of power handling equipment.* 

An attractive new catalog illustrating and 
describing Visual Gages is being offered by 
The Sheffield Corp. It shows the various 
attachments which can be used with the 
Visual Gage—an indicating comparator, 
with either English or metric scale, used for 
checking external and internal dimensions— 
making possible a great number of differ- 
ent applications.* 


Oldsmobile First Unit of General 
Motors to Announce 1946 Models 


Principal Styling Changes Are in Front End Design; 
Hydra-Matic Drive Incorporates Wartime Improvements 


Oldsmobile Div. of General Motors 
was the first unit of the corporation 
to announce its line of 1946 cars. Coin- 
cident with the showing of the models 
to the public in Detroit July 19, it was 
announced that production of Oldsmo- 
biles will begin probably in September 
or early October. The car will not be 
merely a “warmed over” model, it was 
said, but will contain many improve- 
ments and new features. 

In styling principal changes are in 
front end design. The radiator grill is 
constructed of four horizontal bars 
and a base, all die cast. If one is broken 
it can be replaced without the need for 
an entirely new grill. The bars are 
spaced wide enough apart for easy 
cleaning and the grill is tied rigidly to 
the fenders to prevent rattles. A new 
wide bumper is the wrap-around type 
to protect the fenders as well as the 
grill. A special recess for the jack in- 
sures its being placed at the proper 
point of balance. The rear bumper also 
is the wrap-around type and has the 
special recess for the jack. 

The hydra-matic drive incorporates 
all improvements developed during the 
war for ordnance vehicles and will be 
furnished as optional equipment. The 
company is planning to equip about 75 
per cent of its production with hydra- 
matic on the basis of anticipated de- 
mand. Engine improvements include 
electro hardened aluminum alloy pis- 
tons, new lighter connecting rods, Du- 
rex “100” heavy duty main and con- 
necting rod bearings, synthetic rub- 
ber mountings treated for protection 
against damage from oil, and a new 
higher rating thermostat ‘in the mani- 
fold to step up manifold heat for better 
performance with low octane gasolines 
currently in use. 

Initial production 


will be concen- 


trated on the 70 series with the 76 and 
78 club coupe and four door models 
first, followed when conditions permit 
by the 98 four door and the 66 two door 
and four door models. The first digit 
plus zero indicates the series number 
and the second the number of cylinders. 

Date of volume production will de- 
pend on the availability of materials 
and the course of the Japanese war. So 
tar as plant facilities are concerned, the 
company could be ready to go on par- 
tial production in a few days even 
though a considerable amount of war 
work still is going on. The principal 
difficulty so far is the lack of sheet 
steel. 


Wagner Electric Corp. has issued a if¢. 
page folder, GU-86, describing briefly its 
entire line of electrical and automotive prod. 
ucts.* 

Bendix Radio Division of Bendix Aviation 
Corp. has brought out a new. folder on 
RTA-1B Communication Equipment fo, 
Aircraft. Information included covers gen. 
eral description, transmitter specifications, 
receiver specifications, etc., and an illustra- 
tion of the equipment.* 

Lipe-Rollway Corp. has issued an at- 
tractive booklet outlining the accomplish- 
ments of the company, with special refer. 
ence to war production. Included are many 
photographs of its products, personnel and 
factory.* 

A new catalog, Haynes Stellite Metal. 
Cutting Tools, describing high-production 
metal-cutting tools made from Haynes 
Stellite 98M2 and Star J-Metal alloys, has 
been published by Haynes Steliite Co., unit 
of Union Carbide and Carbon Corp. The 
catalog includes descriptions, illustrations, 
engineering, drawings, specifications, and 
prices for standard tools manufactured by 
the company.* 

A 20-page booklet entitled, Introduction 
to Electronics, designed to provide an un- 
derstanding of the principles of electronics 
and an idea of the part electronics will play 
in future industrial developments, has been 
brought out by Allis-Chalmers Mfg. Co.* 

Fischer & Porter Co. is ofiering the third 
revised edition of A New Era In Flow Rate 
Measurement, which discusses and illus- 
trates the advantages of the rotameter for 
flow rate measurement.* 

Moraine Products Div., General Motors 
Corp., has issued a booklet, Durex Seif- 
Lubricating Bearings and Structural Parts. 
The booklet covers powder metal parts de- 
sign on the basis of practical usefulness to 
engineers, designers and manufacturers.* 

F. J. Stokes Machines Co. has issued a 
new bulletin on its Microvac High Vacuum 
Pumps. These are improved pumps, with 
higher volumetric efficiencies and lower 
power requirements, also greater simplicity 
than the models they replace.* 2 

Aircraft Screw Products Co., Inec., has 
released Bulletin No. 242 covering the Aero- 
Thread Screw Thread System. In addi- 
tion to a description of the system, speci- 
fications, design and installation data are 
also included.* 

Whitney-Jensen catalog on metal work- 
ing tools and machinery has been released 
by Whitney Metal Tool Co. It includes 
illusrations, descriptions, prices, specifica- 
tions, punching rules and computations of 
thé various tools.* 

A new 83-page booklet The Milling Ma- 
chine and Its Attachment has been pub- 

(Turn to page 50, please) 


New Front End Styling of 1946 Oldsmobile 
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2ndDraw _ 
Diameter 316 
Depth 3 is 


Ist Draw 
Diameter 432 
Depth 276 


Deep drawing Stainless parts is easier when 
you select a uniform, ductile Stainless Strip. 
The job shown above is a typical example 
of the good results you can obtain with easy- 


§ working Carpenter Stainless Strip. 


It's a steam trap bucket, the main duty of 
which is to eliminate condensate and en- 
trained air from steam lines. The buckets 
must withstand corrosion from all types of 
water found throughout the country and 


operate in temperature ranges up 
to 750°F. 


The manufacturer needed a metal that 
would provide these heat and corrosion 








3rd Draw _ 
Diameter 23z +‘ Finished Bucket 
Depth 376° 


resistant properties, yet deep-draw easily 
to a cup depth of 31”. 


Carpenter Stainless No. 4-A (Type 304) 
used in 634" x .026" coils, solved the prob- 
lem on both counts. In addition, it provided 
extra bonuses. The consistent uniformity of 
Carpenter Stainless Strip, lot after lot, kept 
rejects to a minimum, cut die wear and 
speeded output of the parts. 


Do you have a job involving deep-drawing 
or other forming operations with Stainless 
Steel? If so, get in touch with us. Take full 
advantage of your nearby Carpenter repre- 
sentative’s diversified Stainless experience 
now. Call him in today or write us at the mill. 


_- 














Here’s a 98-page book that contains the 
answers to your questions on selecting and 
fabricating Stainless Steels. Send for yourcopy 
of “Working Data for Carpenter Stainless 
Steels’. A note on your company letterhead, 
indicating your title, is all that’s necessary. 


WORKING DATA 


(arpente r \ 


STAINLESS 
STEELS 





Strength 


lon Resistance 


Longer Pro 
duct 
Sale S Appeal Life 






arpenter STAINLESS STEELS 
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lished by the Kearney & Trecker Corp. 
Divided into nine chapters, it covers the 
knee and bed types of milling machines, 
their attachments and their operation. Com- 
plete explanations and numerous illustra- 
tions are included in the booklet.* 

Bulletin 107 on Self-Sealing Couplings has 
been issued by Aeroquip Corp. The folder 
contains, in addition to illustrations of the 
coupling, engineering data and specifica- 
tions.* 

* Obtainable by subscribers within the United States 
through Editorial Dept., AUTOMOTIVE and AVIATION 
InpDUsTRIgS. In making requests for any of these 
publications, be sure to give date of the issue in which 


the announcement appeared, your name and address, 
company connection and title. 


PERSONALS 





Recent Appointments Among Automotive 
and Aviation Manufacturers 

Adel Precision Products Corp., Ray Ellin- 
wood, resigned as president and gen. mgr.; 
William A. DeRidder, elected president and 
gen. mer. 

Carpenter Steel Co., Berton H. DeLong 
and Paul B. Greenawald, Directors and 
Vice-Presidents. 

Mack-International Motor Truck Corp., 
H. E. Seanor, Vice-Pres. in charge of Ex- 
port Sales; R. W. Snowberger, Southwestern 
Bus Mer., with headquarters in Dallas. 

General Motors Corp., Lt. Gen. William 
S. Knudsen, elected a member of Board of 
Directors; Col. Graeme K. Howard, a vice- 
president; Theodore A. Dykstra, Mgr. 
Technical Dept., Service Section. 

Hudson Motor Car Co., Norman K. Van- 
Derzee, Asst. Gen. Sales Mer. 

Ford Motor Co., Tom Skinner, Asst. Di- 
rector of Sales and Advertising; Edmund J. 
Hern, head of Export Traffic Div.; Charles 
L. Mason, Asst. Megr., Charlotte Branch; 
Richard S. Boutelle, Asst. Mgr., Richmond 
Branch, 

The Studebaker Corp., S. W. Sparrow, 
Director of Research and Development; 
E. M. Douglas, Executive Engineer for Mfg. 
and Service; H. E. Churchill, Chief Research 
Engineer and asst. to Mr. Sparrow; W. W. 
Smith, Executive Engineer in charge of body 
design and development and S. A. Jeffries, 
Chief Truck Engineer. 

Chrysler Corp., Chrysler Div., Major John 
H. Caron, Adv. Mer. Chrysler Export Corp., 
Theodore G. Davis, Executive Megr., Euro- 
pean and Near East Region. Dodge Div., 
Louis J. Ouellette, Director of Distribution. 

Chevrolet Motor Div., E. S. Wellock, Asst. 
Gen. Mer. of Mfg. in charge of the com- 
pany’s eleven assembly plants. 

The Weatherhead Co., J. F. Campbell, 
Chief Development Engineer and R. W. 
Phillips, Laboratory Director. 

Vanadium-Alloys Steel Co., Lawrence 
Wood, Adv. Mgr. and member of Sales 
Committee; W. R. Mau, member Sales Com- 
mittee; Henry Hudson, Boston Mer.; Ridg- 
way Cook, Springfield (Mass.) Mgr.; Frank 
Moberg, Works Mgr. Latrobe Plant; Dr. 
George A. Roberts, Chief Metallurgist and 
Harry G. Johnstin, Metallurgical Eng. 

Curtiss-Wright Corp., Airplane  Div., 
Nathan F. Vanderlipp, Executive Engineer; 
John J. Lee, Gen. Mgr. of the Buffalo and 
Kenmore Plants. 

Ryan Aeronautical Co., Edward P. Rhodes, 
Jr., Asst. Chief Engineer. 

Ramsey Accessories Mfg. Corp., W. G. 
Myers, Gen. Purchasing Agent and Director 
of Advertising. 

Minnesota Mining & Mfg. Co., Dr. Nelson 
W. Taylor, Technical Asst. to Director of 
Research. 

Oldsmobile Co., T. C. Downey, Asst. Mfg. 
Mer. 

Vickers, Inc., Thomas B. Doe, Jr., Mgr. 
Aircraft Equipment Sales Div. 

The Kelly Reamer Co., Thomas C. Barber, 
Sales and Engineering Represertative. 

The Elco Lubricant Corp., John G. Ham- 
mond, Sales and Service Engineer, Detroit 
area. 

American Chain & Cable Co., Inc., W. C. 
Perkins, Special Representative with head- 
quarters at York, Pa. W. M. Cusack, Pitts- 
burgh District Sales Megr., American Chain 
Div.; C. A. Goldstrohm, Southern District 
Sales Mer., with headquarters at York. 
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Norma-Hoffman Bearings Corp., R. L. 
Miller, Sales Mgr.; E. M. Beers, Jr., Asst. 
Sales Mer.; G. V. Titsworth, Asst. Sales 
Mer.; C. L. Brown, Jr., Asst. to the Sales 
Mer. and W. G. Sargent, Mgr. of Distribu- 
tors’ Sales 

Ampco Metal, Inc., Henry A. Mullen, Re- 
sistance Welding Consultant. 

Houdry Process Corp., John E. Ford, Jr., 
Executive Asst. Gordon A. Kessler, head of 
Patent Div. 

Lear, Inc., Garrard Mountjoy, in charge 
of all research and development work in 
New York Laboratories. 

Pacific Airmotive Corp., Gunnar Eden- 
quist, Vice-Pres. and Asst. to Pres. 

Peninsular Grinding Wheel Co., G. A. 
Custer, Gen. Factory Mer. 

The Carborundum Co., William H. Home. 
yer, District Sales Mgr. Los Angeles; 
Francis J. Blake, District Sales Mer. San 
Francisco. 

Basca Mfg. Co., Inc., Merit Div., R. W. 
Case, Jr., Sales Mer. 

Westinghouse Electric Co., H. L. Sykes, 
Jr., District Eng., Lamp Div., Middle At- 
lantic District; Andrew H. Heywood, Mer. 
of Motor Application Dept.; G. A. Hyland, 
Sales Mger., new Westinghouse Aviation Gas 
Turbine Div.; Henry L. Huntley, Hdatrs. 
Repair Sales Mgr. of 34 plants of the Mfg. 
and Repair Dept.; Robert F. Tucker, Mer. 
recently acquired Ken-Rad Lamp Div. 


Surplus Automotive Parts 
To Be Sold by OSP 


Approximately $5,000,000 worth of 
surplus automotive parts will be sold 
in eight of eleven regions of the Office 
of Surplus Property, Department of 
Commerce, beginning August 6. This 
is the largest stock of parts yet to be 
sold and is made up of Ford, Dodge, 
General Motors, Chrysler, Chevrolet, 
Plymouth and other standard truck and 
automobile parts. The parts are all 
new and a large quantity of them were 
purchased by the Army during the 
early days of the procurement pro- 
gram, when officers were buying every- 
thing in sight, before procurement was 
standardized. 

Manufacturers, jobbers, distributors, 
dealers and service garages will be per- 
mitted to buy these parts. 

Inspection of the parts may be made 
a week prior to the opening of the sale 
in each region. The parts will be dis- 
played in accordance with the vehicle 
for which they were designed and ac- 
cording to assemblies. 

The schedule of regional sales is as 
follows: Washington, D. C., and Ft. 
Worth, Texas, week of Aug. 6; Atlanta, 
Ga., and Denver, Colo., week of Aug. 
13; Cincinnati, Ohio, week of Aug. 20; 
Kansas City, Mo., Denver, Colo., and 
San Francisco, Calif., week of Aug. 27; 
and Chicago, Ill., week of Sept. 17. 


Houdry Process Corp. Opens 
Offices in New York 


Continuing its expansion program, 


the Houdry Process Corp., Wilmington, 


Del., has opened offices at 115 Broad- 
way, New York City. 

The new offices will be headquarters 
for the Commercial Development Divi- 
sion, Project Analysis Division and 
Foreign Sales Department under the 
direction of Robert B. Cragin, vice 
president in charge of commercial de- 
velopment. 





Advertising Note 


Purchase of the public relations 
division of MacFarland, Aveyard & 
Co., Chicago advertising agency, by 
Harry M. Coleman, vice-president, who 
has headed the division for six years, 
and the formation of a new public rela. 
tions counsel firm, Harry Coleman @ 
Company, was revealed in a joint an. 
nouncement by Hays MacFarland, 
agency president, and Coleman. Cole. 
man has resigned as vice-president of 
MacFarland, Aveyard & Company ty 
become president of his own company. 
C. W. “Ted” Grange is vice-president 
and editorial director of the new com- 
pany and J. Renouf is secretary. The 
new company is located at 333 N. Michi- ¢ 
gan Avenue. " 








Business in Brief 


Written by the Guaranty Trust Co.. 
New York, Exclusively for Auto. 
MOTIVE AND AVIATION INDUSTRIES | 


More broadly reduced rates of gen- 
eral business activity are currently 
indicated. The New York Times in- 
dex for the week ended July 7 de- iv 
clined to 122.2 from 139.8 in the pre- \ 
ceding week, as against 130.9 a year : 
ago. . 


Electric power production in the 
week ended July 7, registering a con- 
traseasonal decline, was 1.0 per cent 
above the comparable level last year, 
as against a similar rise of 0.6 per 
cent recorded a week earlier. 

Railway freight loadings during the 
same period, reflecting the influence of 
a holiday, totaled 726,404 cars, 18.7 
per cent fewer than for the preceding 
week and 2.4 per cent less than the 
corresponding number a year ago. 

Crude oil production during the 
week ended July 7 averaged 4,886,200 
barrels daily, 17,114 barrels less than 
the peak figure recorded for the pre- 
ceding week but 307,200 barrels above 
the corresponding average in 1944. 

Production of soft coal in the final 
week of June is estimated at 11,950- 
000 net tons, as against 11,770,000 a 
week earlier and 11,886,000 tons a 
year ago. The output thus far in 
1945 is 6.9 per cent below the cor- 
responding quantity last year. 

Engineering construction contracts 
awarded during the week ended July 
12, according to Engineering News- 
Record, totaled $49,009,000, as against 
$30,820,000 for the preceding week 
and $62,510,000 in the comparable 
period last year. For 1945 to date, 
the contract total is approximately 2 
per cent below the corresponding 
amount in 1944. 

The Journal of Commerce weekly 
index of wholesale commodity prices 
as of July 14, registering a decline of 
one fractional point, stands at 111.4 
per cent of the 1927-29 average, as 
against 107.6 a year ago. 

Member bank reserves decreased 
$152,000,000 during the week ended 
July 11, reflecting a decline of $221,- 
000,000 in total Reserve Bank credit, — 
a reduction of $82,000,000 in Trea:ury 
deposits with the Reserve banks nd 
other changes. Excess. reserves de- 
clined to an estimated total of $1,- 
400,000,000. During the same period, 
earning assets of reporting member 
banks declined $56,000,000 including 
a reduction of $7,000,000 in commer- 
cial, industrial and agricultural loans. 
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Nor would you put carbide cutting tools. 
on a lathe lacking the fundamental 
rigidity for their use. Carbide tools have 
increased cutting speeds from 200 to 
500 per cent. They require as much as 
300 per cent more horsepower. 





Modern Jones & Lamson Turret Lathes are 
designed specifically to carry this extra 
load, and more. They have the rigidity, they 
can transmit the power, they are easy to 
operate. 


THE. KEEN COMPETITION TO COME will 
make us all more cost-conscious than ever. 
Our jobs, and our earnings, as well as 
profits, will depend upon maximum produc- 
tion from the most efficient machines. 


Now is the time to check your equipment. 
Plan now to scrap obsolete machines and . 
replace them with good War Surplus ma- 
chines or new machines. Our engineers will 
be glad to assist you. 











- What HORSEPOWER Are You Using? 
te, This cut, on 2-inch bar stock, requires 300 per 
cent more horsepower with a carbide tipped tool 
of than with a high speed steel tool, and Carbide 


halves the cutting time. 














Engineered to “Carry the Load” for Most Productive Operation With Carbide 


JONES & LAMSON 
Ma cturer of: Universal Turret Lathes * Fay Automatic 


MACHINE COMPANY _bathes + Automatic Double-End Milling and Centering Machines « 
Automatic Thread Grinders « Optical Comparators * Automatic 


Springfield, Vermont, U.S.A. Opening Threading Dies and Chasers. 


tting Tools 
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The Transition 
(Continued from page 19) 


tied up in one way or another with 
the industry. And as goes the auto- 
motive industry, so goes the rest of the 
nation’s industrial and business activ- 
ity. : 
In other ways, too, the automotive 
industry has a tremendous opportunity. 
It can take the lead in modernizing 
merchandising methods, in eliminating 
antiquated and obsolete buildings and 
equipment so that merchandising and 
distribution can reach unparalleled 
levels. It must train new help, rebuild 
sales and service staffs depleted by the 


war, avail itself of the returning ser- 
vice men whose training and skills are 
badly needed. 

There has been much talk of the 
pentup demand for peacetime goods, 
and of the billions of dollars accumulat- 
ed. in savings by the American public. 
These, we are told, are adequate assur- 
ance’ that we shall have an unprece- 
dented buying orgy once goods reach 
the market again. But remember this: 
Unless we have a good level of employ- 
ment, unless our millions of workers 
are engaged in productive work at good 
wages, those billions of savings dollars 
will not go for the purchase of goods 
for which there is now such a huge 
prospective demand. Unemployment is 





Teamwork— 
complete 
synchronization — 
all members of a 
smoothly 
functioning 


production team. 


WYMAN-GORDON 


Forgings of Aluminum, Magnesium, Steel 
WORCESTER, MASSACHUSETTS, U. S. A. 


HARVEY, ILLINOIS 


DETROIT, MICHIGAN 





no stimulant for purchasing anything, 
Those savings will not be translated 
into purchasing power nor the willing. 
ness to use such power unless employ 
ment levels are high. The automotive 
industry will have much to say whether 
those savings remain static or become 
dynamic. 

Although no one can definitely prom. 
ise that our national output will hit a 
mark somewhere between $155 and 
$170 billion, or that we, shall create 
the 7,000,000 to 10,000,000 additional] 
jobs, the Committee for Economic De. 
velopment believes the goal can he 
reached if three things happen: 

1. If the 2,000,000 American employ- 
ers are ready with bold, smart plans 
governing the expansion of their in 
dividual operations when the big shift 
to peacetime production gets under way, 

2. If we have an economic climate 
which is favorable not only for the 
expansion of existing business, but 
which will definitely stimulate new 
business ventures. At least a million 
job-holders must become job-givers, and 
they will if the incentives for launch 
ing new business enterprises are no 
stifled by regulations and restrictions, 

3. If we have peace, rather than war, 
on the industrial front. 

To help bring about the first of these 
three objectives, the CED has helped 
organize 2800 postwar planning com 
mittees in as many communities. As 
sisting these committees are 60,000 
business leaders actively working to 
avert unemployment after the wartime 
boom by planning vigorous postwar 
expansion and distribution. 

Our research division, through con- 
stant study and the distribution of its 
findings through a series of booklets, 
is doing everything it can to help 
achieve the second objective—the crea- 
tion of a favorable economic climate. 
However, CED can’t do the job alone. 
Everyone of us, as Americans, must 
do his part. Business, labor and agri- 
culture have not only the right, but 
the responsibility, of making sugges 
tions and recommendations for changes 
in the policies of all segments of our 
economy—business, labor, agriculture, 
and government — which will bring 
about a better economic climate. Such 
changes cannot be motivated by selfish 
group interests, but by the creed that 
what helps the general public wii!! help 
each group. 

Insofar as we in business are col- 
cerned, it is not enough to say casually 
that we must cooperate with labor t0 
effect a harmonious relationship. We 
must be prepared to fight for it. 

What we are trying to do, in brief, 
is to set the stage for the winning o 
the peace. An immediate expansion 0 
business in the postwar period will a 
sure abundant employment and make 
possible the maintenance of a dynam 
freedom which will promote the phys! 
cal, intellectual, and moral growth of 
every individual. Without that there 
can be no lasting peace. Business has 
the opportunity to contribute immeasul 
ably toward that end. 
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NEW WARNER CONTROLLER 
NOW AVAILABLE FOR PRESENT 
TRAILERS HAVING WARNER 


ELECTRIC BRAKES 


e col- 
:sually 
or to 
We 


' For simplicity of installation 
. P and operation —for safe, trou- 
The new Warner Controller— ie en ” se aegis 


“ f road and weather conditions 
simple and compact — synchron- — no other system can match 
izes the hydraulic brakes on tractor Warner Electric Brakes. 
with the Electric Brakes on trailer. 

The og fo foot pedal 
operates both braking systems. 

a PEDAL PRESSURE his development creates smooth 

-ONTROLS BRAKES ON foot-touch tractor-trailer braking 

BOTH TRACTOR AND under all conditions — eases driv- 

TRAILER ing strain—assures greater a8 
Controller is easily and quick 
fitted into hydraulic brakeline. See 
your Warner dealer about chang- 
ing over your present equipment. 
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24 PAGES pictorially 
presented, showing 
CLARK Fork Trucks and 
pallet methods in 32 
different types of mate- 
rials handling operations. 


Contains illustrations 
and specifications of 
different pallet designs. 


Yours for the 
asking—mail the 
coupon NOW! 
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CLA RA TRUCTRACTOR DIVISION 


1001 JAMES STREET, BATTLE CREEK, MICHIGAN 
| would like a copy of your book "CLARK BOOK ON PALLETS" 
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Photo Grids 


(Continued from page 38) 


from other companies were studied and 
the methods tested. It was found that 
none of the published formulas zavye 
quite the desired results; so after ad- 
ditional experiments were made, the 
present procedure was established. 

For proper functioning, a photo-grid 
must meet several requirements, as fol- 
lows: 1. The grid must be accurate and 
the lines very fine and black; 2. The 
lines must not add any appreciable 
thickness to the metal. ‘This is espe- 
cially important in forming operations; 
38. The image must have good adhesion 
and yet be elastic; 4. The process of 
application must be simple and rapid 
on everything from round or flat tensile 
coupons to sheet stock up to 36 by 60 
in. 5. Cost of materials must be as low 
as possible. 


The Grid Negative 


The negative from which the positive 
photo-grids are printed may be either 
on film or glass. It has been found that 
film retains sufficient accuracy for all 
practical purposes and eliminates the 
danger of breakage in the vacuum 
printing frame. 

The grid itself, from which the film 
negative is made by contact or in a 
camera, may be any one of several 
types. Usable Kodalith film negatives 
can be made by contact from good graph 
papers of various types. A 10 or 20 
line to the inch grid or a millimeter 
grid can be used on punch press parts. 
A polar coordinate grid can be used to 
advantage in certain cases. The Craf- 
tint Co. of Cleveland make a film sheet, 
14 by 22 in., called Craftint Engravers’ 
Top Sheet, Pattern No. 125. This isa 
good positive grid of 60 lines to the in. 
and will make excellent negatives by 
contact or projection. This grid can be 
reduced photographically to a 100-line 
grid made by a manufacturer of en- 
graver’s half-tone screens, of which 
copies are available. 


Sensitizing 

The metal on which the grid is to be 
printed is prepared for sensitizing by 
rubbing with a pad of wet cotton and 
3F powdered pumice. This riwobing 
should be continued until water will 
flow on the surface without “crawling” 
as it will if any trace of oil is present. 
Rinse well, and stand on edge to dry. 
Avoid touching the surface with the 
fingers. The sensitizer, as developed by 
Vultee is: 


Water, cold 12 oz. 
LePages Engraving 20z. by weight 
Glue 
Ammonium Bichromate 50 grains 
Ammonium Hydroxide 5 drops 
Reagent 
This sensitizer can be applied either 
py spraying or by flowing over the 
cleaned metal surface. In tensile cou 
(Turn to page 58, please) 
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TROUBLE CHASER ! OUTPUT PACER! 


& 
Even though carefully hand driven, and then smoothed But burrs became a memory when he switched to Phillips 
up, slotted screws spelled trouble for this well-known Recessed Head Screws. Better still, workers, freed of the 
typist’s chair manufacturer. Some burrs got by inspec- ° dangers of finish-scarring driver skids, boosted output 


tors, snagged steno’s stockings. plenty with fast power-driving. 
+ . 


' 
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ORDER PLACER! 


Because they are engineered to take top driving pressures, e At the point-of-sale, the Phillips Recess’ eye-appeal will 
Phillips Screws help designers improve product strength help to get the order. Burr-free, blending with any prod- 
and rigidity. With stronger, tighter fastenings, any prod- . uct’s beauty—it’s the finishing touch that softens the 
r 20 uct is in better shape to meet coming competition. e toughest prospects! 


FUTURE FACER! 





s 


Its Phullijos. --- the engineered recess! 


In the Phillips Recess, mechanical principles are so correctly applied 
that every angle, plane, and dimension contributes fully to screw-driving 









line efficiency. 
sie .. It’s the exact pitch of the angles that eliminates driver skids. 
' ... It’s the engineered design of the 16 planes that makes it easy to apply 
full turning power — without reaming. 
. It’s the “just-right” depth of recess that enables Phillips Screw Heads 
= to take heaviest driving pressures. 
> by With such precise engineering, is it any wonder that Phillips Screws 
and speed driving as much as 50% —cut costs correspondingly? 
bing To give workers a chance to do their best, give them faster, easier- 
‘ will driving Phillips Recessed Head Screws. Plan Phillips Screws into your 
me product now. 
sent. 
dry. 
the 
d by 
» WOOD SCREWS e MACHINE B nese ¢ SELF-TAPPING SCREWS « STOVE BOLTS 
ght ee eee ee eee © © © © © © © © © © & & & Made in all sizes, types and head styles © © © © © @ @ @ 
American Screw Co., Providence, R. 1. The H. M. Harper Co., Chicago, tl. Pheoll Manufacturing Co., Chicago, Ill. 
Atlantic Screw Works, Hartford, Conn. international Screw Co., Detroit, Mich. Reading Screw Co., Norristown, Pa. 
The Bristol Co., Waterbury, Conn. The Lamson & Sessions Co., Cleveland, Ohio Russell Burdsall & Ward Bolt & Nut Co., Port Chester, N.Y. 
25 Rue? Central Screw Co., Chicago, III. Manufacturers Screw Products, Chicago, II. | Scovill Manufacturing Co., Waterville, Conn. 
? Chandler Products Corp., Cleveland, Ohio Milford Rivet and Machine Co., Milford, Conn. Shakeproof Inc., Chicago, ill. 
. uy The erin Grew erg. Mow erin: Goan Wew England Srey Gus Katie Mei The sie Cetpar of outs Lin Mason Castes 
the General Screw Mfg. we Chicago, til, é Parker-Kalon Corp., New York, N. Y. Wobveriee Sait Onn Detrelt Blok” ee 
cou- Pawtucket Screw Co., Pawtucket, R. I. 
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pons, it is desirable to spray the sensi- 
tizer on as this gives perfect coverage 
to the extreme edge of the metal. (When 
the sensitizer is flowed on, it tends to 
creep away from an edge.) Spray slow- 
ly as a pale yellow film on the surface 
of the coupon. In flowing the sensitizer 
onto sheet. metal, wet the surface of the 
sheet with the sensitizer in a tray or by 
spreading with the palm of the hand. 
Lift the sheet by one corner, and drain 
off into the stock bottle from the op- 
posite corner. This will leave a uni- 
form film of just the right thickness 
over the entire surface.” Stand in a 
rack in subdued light to dry. All sen- 
sitizing can be done under ordinary 


Mazda illumination, but prolonged ex- 
posure of the dry sensitized sheet to 
white light should be avoided. 


Exposure and Development 


The sensitized metal and the grid 
negative are placed face to face in a 
vacuum printing frame to assure per- 
fect contact. Expose to the light of a 
30-amp. are at 30 in. for five min. 
Large sheets can be printed in a vacuum 
frame printer equipped with R-2 re- 
flector photofloods. The exposure will 
run about 15 min. with the lights 30 in. 
from the negative. 

Development consfsts of rinsing the 
printed metal in cold water for 10 sec. 
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S_vmMBOL oF VICTORY... 
WROUGHT IN STEEL / 





Steel tubing—plus steel forgings—plus the “know-how” of precision manufacturing . . . 
equals vitally necessary parts for war planes for Uncle Sam and his Allies. 

Here at Aircraft Mechanics, Inc., are fashioned thousands of forging and welded tubu- 
lar structural units for assembly into the fighting, bombing and cargo carrying aircraft 
which play such an important role in the defeat of the enemies of Democracy. 

Each of these units—symbols of victory wrought in steel—are precision manufactured. 
Tolerances often are in the tenths of thousandths. The skills to obtain such tolerances have 


been developed on our own production lines. 


Now, our Army and Navy receive 100% of the production we produce. Tomorrow, this 


manufacturing “know-how” . 
tested man-power—can serve you. 


. . Our modern machinery and facilities . . . and our war 


Write us, today, for full particulars regarding our ability to produce quality goods with- 


in the time schedules most satisfactory to you. 


BUY UNITED STATES WAR BONDS AND STAMPS 


=a a Eee 
* AIRCRAFT MECHANICS ~ 


COLORADO SPRINGS, COLORADO 
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and then flowing on the cold water dye 
solution. Small coupons can be placed 
in a tray of dye for five min. On large 
sheets, flow on the dye and spread with 
a pad of cotton. The dye bath should be 
continued from three to five min., or 
until the grid image is a brilliant black, 
Rinse in cold water, and stand on edge 
to dry. Coupons can be dried almost ip. 
stantly in a blast of compressed air, 
The grid image is quite easily rubbed 
off while wet, so drying with a cloth 
should be avoided. 

The dye solution is prepared by dis. 
solving a gram of powdered dye in 16 
oz. of water. The dye found best suitej 
is a product called Fotofade, manufac. 
tured by Craig Movie Supply Co., Los 
Angeles. This is a brilliant blue-black 
dye prepared especially for coloring 
gelatin, and it is perfect as a cold 
water dye for the glue-resist image of 
the grid. This company also has a set 
of dyes in six colors called Cinetints 
that will color the image any tint de 
sired. The grid image has excellent ad- 
hesion when dry and will stand up well 
even under drop hammer forming. If 
desired, a coat of clear lacquer may be 
sprayed on for further protection, or 
the grid image may be hardened by 
soaking in a formaldehyde solution. 


Methods of Measuring 


The most practical method for mea- 
suring the 100 line grid on flat surfaces 
is to photograph the desired area and 
enlarge 10 diam. This will give a 10 
line to the in. picture that can be scaled 
with a steel rule. To avoid the distor- 
tion that usually occurs in a paper 
photographic print, it is recommended 
that the print be made on sensitized 
metal. 

Another method of measuring the 
percentage of elongation is by use of a 
microscope with a calibrated eyepiece. 
Readings are made directly from the 
material. On eurved surfaces, the read- 
ings are chord distances and must he 
converted to true are distances. With 
10 line to the inch grid on formed parts, 
measurements can be made by steel 
rule directly from the part. 

The process, as outlined, has numer- 
ous applications. It can be used not 
only for various grids, polar grids, 
graphs, etc., but is also adaptable to the 
reproduction of name plates, drawings, 
signs, and other matter onto metal or 
any surface that can be properly set- 
sitized and that will not absorb the dye 
solution. The ability to reproduce 
any color should suggest many other 
possibilities for this simple process. 


B-W International to 
Represent Tyson Bearing Corp. 


Tyson Bearing Corp., Massillon, Ohio, 
manufacturers of tapered roller beat- 
ings, announced the appointment © 
Borg-Warner International Corp., Chi- 
cago, as its sales representatives in all 
export markets with the exception ° 
Canada and Alaska. 
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SPEED UP 


Mode! 131 impact Wrench. 
V4," to 3" capacity. 
Reversible. —— 
a on aoe — 
gcerw my 

@ More than ever you are demanding greater ‘Z 
speed and accuracy in assembly operations to 
defeat high costs! That’s the job for ARO 
Pneumatic Tools... Faster output...preciston 
work...and trouble-free performance in nut- 
setting and screw-driving. SH Model 1011 Impact Screw Model 106 Impact Wrench. 

In ARO Impact Tools with Controlled Driver and Nut Setter V4" capacity. Reversible. 
Torque...or other advanced ARO models for all apy penis rip! ¥ 
types of small tool jobs... you get big power with ee 
light weight! This means less fatigue, higher 
production, lower costs! Write for catalog. ee ee 


The Aro Equipment Corporation, Bryan, Ohio. i. 2} 


(: 

Model 22PAH 
Pistol Grip Nut Setter. - 
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Model 22LPH 
‘D. Straight Type Nut Setter. 
. Lever throttle. Capacity 4" 
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T. M. REG. U. S. PAT. OFF, 
COPR. 1945 BY NEA SERVICE. INC. 


“Have been constantly using it, since receiving initial shipment.” 
“Have just ordered the third lot of 2500 lbs.” 
“Have been able to eliminate constant scrubbing.” 


“After trying out various methods, SPEEDI-DRI is the one 
certain solution.” 


“Conservatively estimate an annual saving of $1000.” 





WE HAVE HUNDREDS of letters like the above in our files. Many plants, 
where oil and grease used to make floors slippery and dangerous, are 
now ordering SPEEDI-Dri by the carload. 


SpeEpI-Drti is successful because it does the job and it’s easy to use. 
It’s safety’s magic carpet. It’s an oil-thirsty, granular material that soaks 
up oil or grease from any kind of floor..SpEEpI-Dri is non-inflammable 
and fire-retardant. It will help prevent dermatitis caused by oil-soaked 
shoes. It eliminates complicated cleaning-machines, or trained work- 
men. You just spread Speepi-Dri wherever oil or grease accumulates. 
It soaks-up the oil and grease. Then you sweep it up with a broom 

One plant took fourteen men off floor-maintenance when they found 


Speep!-Dri. Pin your business-card to this advertisement and mail it to 
us, for a big FREE sample. , 


SUPPLIERS: East — Refiners Lubricating Co., New York 1, New York. 
Midwest & South— Waverly Petroleum Products Co., Philadelphia 6, Pa. 
West Coast— Waverly Petroleum Products Co., Russ Bldg., San Francisco 4, Calif. 











New Production 
Equipment 
(Continued from page 40) 


permit a short % in. working stroke, 
The machine is a self-contained unit, 
with electronic controls mounted in a 
hinged cabinet, convenient to the op- 
erator. 


LINE of standardized presses for 

performing a wide range of as. 
sembly operations has been placed on 
the market by Colonial Broach Co., De- 
troit, Mich. 

They incorporate many advanced fea- 
tures of design specifically suited to as- 
sembly press work. Basically, how- 
ever, the operation of the presses is 
similar to that of Colonial broaching 
presses including the use of the Colo- 
nial hydraulic pressure system for ex- 
ceptionally smooth. yet powerful action 





Colonial press 


and other features of construction of 
Colonial broaching machines and 
straightening presses. 

These machines are available in ca- 
pacity ratings of 15, 20, 35 and 50 
tons. Motors are built-in and the di- 
rect acting hydraulic cylinder which 
operates the ram is built into the head 
of the press. 


NEW 200-amp Wilson “Bumblebee” 
transformer welder to meet the 
need for a high quality a-c machine 
of medium capacity, incorporating the 
latest features for economy in power 
consumption and high-speed, quziity 
welding, has been brought out by Al 
eduction Sales Co., New York, N. Y. 
Built-in capacitators make possible 
power economies up to 35 per cent, re- 
duce power bills and power input, and 
(l'urn to page 64, please) 
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@ In the new small LANDIS TOOL 10”x 20” Type H Grinder the 

flexible operation and close accuracy are due tq its universal 
features. Swivelling headstock and grinding wheel ples ease of setup 
and control make short production runs of small parts practical to 
instrument and aircraft accuracy. 


LANDIS TOOL special features that contribute to accuracy aad fine 
finish are: microsphere wheel spindle bearings; dynamically bal- 
anced rotating parts; and normalized, pre-aged castings. The vari- 
able voltage headstock drive is an exclusive LANDIS TOOL feature 
that provides an infinite number of speeds between 90 and 600 
rpm. Fully electric with convenient rheostat control, it permits 
selection of the best speed for maximum production and finest 
finish. Fewer rotating and wearing parts are needed. Matched 
vee belts direct connected to motor and spindle plus only two 
preloaded super precision ball bearings eliminate vibration and 

give finer finishes. For further information, request Bulletin [-145. 


4. 
Landis Tool Special Features: 


%& VARIABLE VOLTAGE HEADSTOCK DRIVE 
x MICROSPHERE SPINDLE BEARINGS 

+k DYNAMICALLY BALANCED PARTS 

Sk ANNEALED CASTINGS 





—— HAND Is spol. 


WAYNESBORO, PA. 
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relieve overloaded transmission and 
plant feeder lines. The unit is equip- 
ped with a disconnect switch. 

The new 200 “Bumblebee” has two 
ranges of current, the low from 30 to 
110 amp and the high from 90 to 275 
amp. Continuous stepless current con- 
trol is provided throughout each cur- 
rent range by turning the crank on the 
top of the machine. A full-view scale 
makes current settings easy to read at 
all times. 

The machine is entirely self-con- 
fained and all windings are covered 
vith the latest spun-glass fibre, heat- 
resistant Class B non-inflammable in- 
sulation. 


[pvrtex seam welders, designed for 

simultaneous seam welding of two 
or more parallel seams one one surface, 
have been developed by Progressive 
Welder Co., Detroit, Mich. 

The machines, available in a wide 
range of capacities and sizes, are air 
operated and fully automatic. A du- 
plex head on the machine accommo- 
dates either two or four welding wheels. 
On the model shown, two seam welding 
wheels are provided on each of the two 
welding heads. The outer wheels are 
of larger diameter to provide clearance 
for the inner wheels while the outside 
wheels are used for welding. All 
wheels are free rotating. They are 
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“WEDGE 


Protectors 


Protect valuable parts from! 


damage while in handling, 
storage or shipping. Many 


are using WEDGE Protec- 


tors for parts of all kinds— 
threaded and not threaded. 
The cost is very low con- 
sidering the protection 
obtained. Write. 


Patent No. 2,156,169 


lt 
Are y° 





Split Feature 
Patented 








U informed 
on the LATEST 


BEST Methods 


of welding pipe 
and tube joints? 





WEDGE Chill Rings with 
the patented SPLIT Fea- 
ture have greatly improved 
the efficiency of welding 
pipe and tube joints. You 
not only weld FASTER 
and BETTER but get 
STRONGER joints and can 
use LIGHTER WALLED 
PIPE. Write. 


WEDGE PROTECTORS, INC. 


CLEVELAND 5, OHIO 


9540 RICHMOND AVENUE 











Duplex seam welder made by Pro- 
gressive Welder Co. 


driven by contact with the moving work 
under welding pressure. 

The work itself is carried on a work 
table mounted on horizontal slide rails, 
The top of the work holding fixture is 
formed by a flat copper plate which 
provides the lower path for the weld. 
ing current between the welding wheels, 
Thus, the platen top becomes the lower 
electrode for both wheels. Welding 
wheels, lower electrode, welding trans- 
former, etc., are all water cooled. A 
deep coolant trough is integral with 
the moving work table. 


wut is reported to be a new prin- 

ciple of vibratory hydraulic pres- 
sure, has just been originated by the 
Denison Engineering Company, Colum- 
bus, Ohio. 

Its makers have first applied this 
vibratory hydraulic pressure principle 
in their Multipress, a many-purpose 
oil-hydraulic bench press. Although 


the principle is applicable to any hy- 
draulically-powered moving machine 
element, its control upon the action of 
the ram of that press serves very well 
to describe its basic functions. 

In the Multipress, this vibratory hy- 


(Turn to page 67, please) 








Denison Multipress 
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draulic pressure principle makes it pos- 
sible to regulate the ram’s movements 
so that it will automatically make any 
number of repeated pressure strokes 
upon the work. By depressing the con- 
trol lever, the ram is caused to descend 
upon the work from its full upstroke 
limit 1nd automatically make short, re- 
peate’, uniform-pressure strokes until 
the control lever is released whereupon 
the ram rises to its full upstroke posi- 
tion and stops. Pressures to be exert- 
ed by the ram in the repeat strokes 
can be regulated and pre-set.for any 
degree between 1600 and 8000 Ib (the 
latter figure being the maximum ca- 
pacity of the 4-ton Multipress which 
is used here for descriptive purpose). 
The number of those strokes can be 
from one to infinity. 





work FElectronic Sound Gage 
work BAids Blind Operators 


rails, . : 
re is @ A new electronic sound gaging de- 


vhich MYice, Which may mean employment to 
weld. thousands of America’s otherwise un- 
reels, BeMPloyable blind, was recently given 
lower Mits first public demonstration in the 
lding Manton Bearing Factory of The Tim- 
rans- xen Roller Bearing Co., Canton, Ohio. 
1. Af To enable a blind operator to work 
with @ With accuracy, a sound indicator is used 

ion the gage. There is a small, cone- 
type speaker mounted on the back of 
the operator’s chair and connected with 
an electronic device. The operator 
ears three different notes issuing from 
the loud-speaker. An article that is 
ormal or within the size limit is indi- 
ated to the blind operator by the sound 
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pres- 
y the 
olum- 












this of the middle note. This means the 


neiple 


irpose > R P A 
P indicates the article is over-size, while 


h Pag ined 
me : he low note indicated that it is under-. 
Vis Mize. At the sound of either of these 
achine : : 
onal motes, the operator rejects the article 


inder inspection. 

The Timken Roller Bearing Com- 

pany, who uses the gage in the final 
Nspection stage of its precision manu- 
acturing, is the first industrial employ- 
er in Ohio—and one of the first in 
he United State—to employ blind per- 
ons, At present more than fifty par- 
ially or totally blind people are em- 
ployed in various operations at Timken 
lants in Canton, Columbus, Zanesville, 
t. Vernon, Wooster, and Newton 
alls, Ohio. 
Manufacturing details of the device 
developed by Timken engineers so 
hat the Company could give employ- 
ent to blind civilians and to aid in the 
employment of Timken veterans— 
Nill be released without charge to any 
nterested manufacturer, according to 
fn announcement made by a Company 
pokesman., 


y well 
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ew Lincoln Distributor’s Office 


Announcement of a new office at 211 
ptate Street, Bridgeport, Conn., has 
been made by Alfred B. King & Co., 
Mstributors of Lincoln are welders 
nd welding supplies for The Lincoln 







article may be passed as meeting the | 
rigid Timken standards. The high note | 





USTRIESBlectric Co, Cleveland, Ohio. 

































































in your present production, or planned 
change-over, are you ‘confronted . with 
fastening difficulties? 

Give us the details. We'll tackle any 
fastening problem; and solve it to your 
complete satisfaction! 

Correcting fastening faults is a large 
part of our business. We maintain 
specially trained staffs in our Research 
Laboratories and Engineering Depart- 
ment that are constantly devising special 
purpose fastenings in addition to analyz- 
ing and recommending corrections in 
faulty design, materials, heat-treating or 
other conditions of the assembly parts 
which cause fastening difficulties. Sond 
us complete information about the 
problems confronting you. We will 
recommend the most efficient solution. 


All fastenings furnished with HOLTITE-Phillips. Recessed Head or Slotted Head 
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To obtain the greatest possible precision, 
Jones & Lamson comparators supplement 
micrometers throughout our 
and inspecting departments. These pre- 
_ cision instruments are used to 
rm, tools and special 
100 times actual size . . . to make con- 
tours, diameters and angles of screw and 
bolt heads exact to specifications. 
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SAE Emergency War Meeting 


(Continued from page 36) 


perature at Willow Run has been found 
satisfactory for cooling purposes dur- 
ing welding. On a-c equipment, tests 
showed some slight improvement with 
refrigeration but there was none on 
others. 

It has been found that fully 75 per 
cent of spot welding troubles such as 
metal spits, irregularity in spotweld 
shape and excessive electrode pickup, 
are the direct result of improper sur- 
face preparation. Ideal surface condi- 
tions can be achieved by mechanical 


cleaning with a wire brush or steel but 
this method is impractical from the 
production standpoint, except in a few 
special cases. The Willow Run cleaning 
sequence and equipment used follow: 


CLEAN—Plain steel tank with over-flow 
dam and drain; steam coil. One to five 
min. at 185-210F. Sodium meta-silicate 
(Metso crystals), 3.3 oz per gal. Borax, 0.25 
oz per gal. Wetting agent, (Naccanol NR). 

RINSE—Plain steel tank with over-flow 
dam and drain. Cold running water. 

ETCH—Plain steel tank, lead lined, lead 
covered coils. Three to five min. at 175- 


180F. Sulphuric acid, 1.0 gal. (sp gr 1.84). 














BRAKE DRUMS 
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BRAKE SHOES 











DEPENDABLE CASTINGS 
ENGINEERED TO YOUR NEEDS 


In addition to making castings in ALL ferrous metals 
—gray iron, Gunite, malleable, and steel—we have an 
engineering and metallurgical staff thoroughly familiar 
with performance requirements. Our customers are in- 
vited to take advantage of our broad experience, based 
on 90 years in the foundry business, to help in selecting 
the correct material specifications for attaining better- 
than-expected results. We show here items of particu- 
lar interest to automotive manufacturers — Cylinder 
Liners, Brake Shoes, and Brake Drums. Drums are 
completely finished in our own machine shop. Let us 
quote on your requirements. 








GUNITE CASTINGS...FOR TRUCKS, TRACTORS, TRAILERS, and BUSES 
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Chromic acid, 3.5 lb. Water to make 10 gal, 
solution. 

RINSE—Plain steel tank with over-fiow 
dam and drain. Spray system at solution 
level. Cold running water. 

DRY—Plain steel enclosure with wooden 
open front hood and circulating hot air 
heater at end. 


Quality control is maintained 
throughout by comparison of chemic- 
ally-prepared surfaces with special me- 
chanically-prepared surface samples 
and by daily tests of chemicals used, 
Samples of new shipments of parts are 
X-rayed for defects. Shearing tests of 
spot specimens show internal defects of 
welds, if any. Surface resistance tests 
were found to be ambiguous and confus- 
ing for quality control and, therefore, 
were ruled out. 


The Operating Costs of Personal 
Airplanes 
By J. W. Friedlander, 
President, Aeronca Aircraft Corp. 


7s accompanying data give a com- 

prehensive picture of the total cost 
of operation of small, personal air- 
planes. These data are based on certain 
assumptions ensuing from experience 
and general practice, as follows: Fixed 
costs, including charges for deprecia- 
tion, insurance and hanger storage, 
are based on a depreciation rate of 20 


Hours Flown per Year 





—— 


50 100 200 300 
Expenditure Hours Hours Hours’ Hours 
| EERE? 80 $180 $1 $180 
Insurance......... $122.25 $122.25 $122.25 $122.25 
Depreciation... .... $240 $240 $240 $240 


Gas—41, Gal./hr... 225 _ 450 Gal. 900 Gal. 1350Gal, 





@ -25 per Gal...... 3 $112.50 $225 $337.50 
il—1 Gal/25 hrs... 2Gal. 4Gal. 8Gal. 12Gal, 
@ $1.40 per Gal.... $2.80 $5.60 $11.20 $16.80 
Periodic Inspection 

and Misc. Repairs $25 $100 $200 $300 
Pro-rate 500 hr. 

$150 Overhaul... $15 $30 $60 $90 

Totals......... $641.30 $790.35 $1038.45 $1286. 


Table 1—Total cost of operation and 
cost per mile, based on hours flown per 
year, and on cruising speed and num- 
ber of miles per year, respectively. (65- 
hp airplane, selling at $1,500) 


per cent per year (with a residual 
value of equipment of 20 per cent) ; in- 
surance as shown in the table; and 
hanger cost at $15 per month. Variable 
costs include,—gasoline, oil, periodic it- 
spections, minor repairs, and pro-rating 
of a 500-hr major overhaul. Speed of 
plane operation, total number of miles 
or hours of operation per year, and 
original cost of the airplane, are added 
factors. ; 

A study of the evidence presented it- 
dicates that full utility, and resulting 
economical transportation, would com 
sist of 200 to 300 hr of operation pe 
year. 


The Design of Electro-Mechanical 
Actuating Systems 
By H. W. Adams and F. Foulon 
Douglas Aircraft Co., Inc. 
N AN electric-motor actuated system 
clutches can be used to reduce the 
torque loads imposed on the system by 
motor inertia and by electrical torque 
(Turn to page 70, please) 
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“ll It was TAPE vs. GLUE 


nic- 
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5 Refri ti 
_ in Navy Refrigeration 


are 
s of 
s of Here’s what happened: 


ests 


8 In making large sectional navy refriger- 
ae ating units, wood frames are filled with 
packets of fiber-glass insulation. This in- 
sulation must be protected from moisture 
vapor, first by an asphalt solution treat- 
ment, then by sheets of waterproof lami- 








nal 





ol nated paper joined tightly where they 
: = meet the framework. 
ro Liquid adhesives could do it after a ' 
ecia- fashion. But spreading them was messy, 
a inconvenient, time-and-labor consuming. 
So the company doing the work called in 
ae Bauer & Black technicians to co-operate 
a with it. 
240 


+) The result was a %-inch Industrial Tape 
a0 that does the job perfectly. It is easier to 
300 handle, quicker, less costly. 

90 








«1| What Can Tape Do for You? 
n 
num: 
(65- You may or may. not be using industrial tape on 
) many operations; but are you sure you are using 
idual the right tape, are not using costlier and less effi- 
) ; in- cient other methods? i nn d u q pry a | Tape 
d 
aable Bauer & Black has a half century of adhesive PRESSURE SENSITIVE ADHESIVE 
ic in tape-making experience to offer you without obli- 
ey gation or cost of any kind. . 
e 
miles Remember, tape alone is not enough. Only ca 
= experience, research and often laboratory testing 
. may solve your specific problem in a way to save werre TODAY TO DEPT. 38 and tell us when our Trained Sales 
ed in- you money and promote greater plant efficiency. 


ating Engineers may call. Whether your problem is of now, or antici- 
con: Follow the example of so many others who now pated, large or small, accept this service without obligation. 

n pet are grateful for Bauer & Black technical help in 
tape use. You can lose nothing; you may gain much. 








nical 





A product of 


BAUER & BLACK 


ystem 

xe the Division of The Kendall Company 

. 7 2500 SOUTH DEARBORN ST., CHICAGO 16, ILLINOIS 
org 
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Neither planes, tanks, ships nor 


guns could operate efficiently without scores 
of precision built, automatic controls. And 
wherever temperature is a factor, Chace 
Thermostatic Bimetal is constantly being 
called upon by the control builder to serve 
as the actuating element for his device, for 
indication, control, or both. 


These war-time applications cover a tem- 
perature range from —100 to +1000° F. 
And at any pre-determined point within 
that range, Chace bimetal may be called 
upon to give the impetus to start, or to stop, 
some vital function. That is, it must con- 
vert temperature into action; automatically, 


instantly, and without fail. 


Similarly, in the home, appliance manu- 
facturers utilize the known properties of 
specific types of Chace bimetal to convert 
temperature into action in devices ranging 
from toasters to furnace controls, or to 
refrigerator motor protection. 


There are thirty-five types of Chace Ther- 
mostatic Bimetal, each of which offers 
specific advantages to control builders. 
Sold in sheets, strips, and finished forms. 


wu CH ACE co 


e £ 


Thermostatic Bimetals and Special Alloys 
1610 BEARD AVE « DETROIT 9, MICH. 


























A light-weight unit operating at high 
speed is often used as a quick-stop 
clutch. When used as a torque-limiting 
clutch, it is preferably connected jh 
series with the armature circuit. Whep 
the motor is operating at a high speed, 
the back emf reduces the armature cup. 
rent and thus reduces the current ij 
the clutch; then, when the actuator 
hits the end of its travel, the clutch hag 
a low current and will slip quite readily, 
A heavy-duty clutch, because of ifs 
higher heat capacity and because it cap 
be set within closer limits, can reduce 
the loads in the system, considerably, 
An analysis must be made to determine 
whether the addition of this heavier 
type clutch results in a net weight say- 
ing of the whole actuator in a specific 
case. A shear pin can be used to limit 
torque but it tends to reduce reliability 
of the system since it must be replaced 
after each failure and may fail, if set 
too low, in cold starts. Load-sensitive 
switches can be used in conjunction 
with an electric clutch for shutting of 
the motor when a predetermined torque 
is reached. A worm positioned by a 
spring moves to shut off a limit switch 




















Fig. 10—Illustration of a hermeti- 
cally-sealed electro-mechanical act- 
uating system. 

A. Mortor 

B. Spherical bearings 

C. Shaft (Wobbles but does not rotate) 
D. Metal bellows (Sealed airtight) 


when the predetermined load is reached. 

A third method of reducing the effect 
of inertia loads is to provide flexibility 
in the system sufficient to reduce the 
inertia load to a value only slightly 
higher than normal stalled torque. 

Efficiency is relatively unimportant it 
smaller actuators and increases in im 
portance as actuators become large 
Lightness and reliability of the actua 
tor system call for consideration of the 
conditions of operation and the impact 
loads to be encountered and selec‘ion of 
the type of limit apparatus best suited 
to the given specification. 

The actuating mechanism, including 
electric motor and mechanical parts 
must be protected from environmen 
conditions such as heat, moisture, ditt 
etc. Protection of the individua! parts 
is one method which is good but sub- 
ject to the drawback of difficulties and 
uncertainties of having an “open” moto! R 
in the assembly. A hermetically-sealed- a 
unit arrangement has often been us 
in high-vacuum apparatus, as shown I! 
Fig. 10. The motor shaft is sealed by # 
flexible metal bellows. Only temper 


(Turn to page 74, please) 
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ture, vibration and the effects of elec- 
trical variations cannot be guarded by 
hermetic sealing. 


Aircraft Accessories for 400-Cycle 
Operation 


By Ray G. Holt 
Pesco Products Co. 


T= has been a pronounced trend 

toward the use of. 3-phase, 400-cycle, 
208-v power installation in the largest 
aircraft now in the experimental! stage. 

Lack of suitable generator drives has 
been a factor in delaying the adoption 
of alternating current power in air- 
craft. If the generator is driven by the 


main aircraft engines, a variable-ratio 
drive must be provided to maintain a 
fixed generator speed; one such drive 
will soon be available. The use of 
auxiliary-powered generator sets has 
received considerable attention. Since 
these are independent of the main en- 
gines, they would solve the problem of 
400-cycle drive. There are also other 
developments which may soon provide 
the required drive for this type of elec- 
trical power. One of these is an exhaust- 
heat power plant which generates steam 
at high temperature and pressure. The 
steam is utilized in a small turbine to 
drive the electric generator. Provision 
is made for burning fuel under the 
boiler when the main engines are not 








FIVE BROTHERS founded the Turner Gauge Grinding Company at Ferndale, 
Michigan, and proceeded to develop an organization of skilled workers backed 
by the best precision equipment obtainable. Buildings are modern, well ven- 
tilated and clean. Superior working conditions generate a superior product. Made 

here are Cylindrical Plug Gauges, Plast-O-Lock Plug 







Gauges, Cylindrical Ring Gauges, Special Flush Pin 
Gauges, Solid Type Snap Gauges, Master Discs and 
Built-up Gauges. 


ORNER CG aincincs Company 
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supplying the necessary exhaust gage 
so that electric power is also available 
for ground use. 

A 400-cycle motor built into the fyg 
booster pump housing (to overcoi.ie the 
shaft-sealing problem) has proved ty 
be of much simpler construction, lighter 
in weight and more easily replaced than 
its d-c counterpart formerly used. If 
2-speed operation is desired, it is avail. 
able with the a-c motor by provision of 
a small auto-transformer. 


Other assemblies in “power package’ 
form have been developed with the 400. 
cycle motor as the power source. In aj] 
of these units, the stator and rotor of 
the motor become an integral part of 
the accessory in question thereby sim. 
plifying construction, eliminating 
troublesome shaft seals and reducing 
weight. In fact, such accessories are 
hermetically-sealed. Hydraulic pump 
packages for propeller feathering, for 
nose-wheel control, for brakes, etc. are 
available. Also, to a lesser degree, air- 
pump packages embodying the 400-cycle 
motor component and weighing only 5 
lb per complete unit are used for igni- 
tion system pressurization, fuel tanks, 
water tanks and others. 


Future Aircraft Electrical Loads 


By A. F. Trumbull 
United Air Lines, Inc. 


A SINGLE auxiliary electrical power 

system has the following advan- 
tages. It is cheaper, lighter and more 
efficient than a number of generating 
machines. It is usually possible to build 
greater reliability into a single machine. 
With only one type of distribution and 
control the problem of packaging is 
simplified. The same power reserve may 
suffice for any number of peak loads if 
they do not occur simultaneously. 
Where transformation of power is re 
quired because of load characteristics, 
transformation from one system will 
completely eleminate the equipment for 
generation, transmition, storage and 
control for another system. Service, 
maintenance and overhaul difficulties 
and cost will be reduced. 

In summing up our attempt to decide 
what single auxiliary power system we 
should use we find that we cannot dis 
pense with the electrical system; the 
electrical system can perform any func- 
tion now performed by any other sys 
tem; the components of an electrical 
system have a high average of desi 
able attributes; we should attempt 
use the electrical system for as many 
functions as practicable. 


The larger the power handled, the 
less will be the weight per hp for gener’ 
ation, conversion and utilization equi? 
ment. A 1000 hp electric motor weigh 
ing only 350 lb, approaching 3 hp pe 
lb, and a 500 kw auxiliary prime move 
with generation equipment and overall 
weight of less than 0.75 Ib per hp are 
already in the design stage. ‘ 

Electric propulsion for aircraft 

(Turn to page 76, please) 
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Precision Gears... 





August 1, 1945 


w For any application in industrial, automo- 
tive or farm equipment, Automotive Gear 
Works produces smooth, quiet, precision gears 
in any substantial quantity. 

The gears you need for your new product— 
or the new design of your present one—may 
be turned out directly to your specifications— 


or engineered by us to your efficiency and 


performance requirements. 


BUILT TO YOUR ORDER 


PERFORMANCE ENGINEERED 


PRODUCED IN QUANTITY 


Automotive Gear Works specializes in: 
BEVEL GEARS, spiral, straight, hypoid and 
zerol tooth; FLYWHEEL RING GEARS; 
SPUR GEARS, internal and external, straight 
and helical; and GEAR SHAFTS. 

vite" % 

Inquiries from equipment manufacturers 
are solicited. They will be given prompt and 
careful attention. 


‘INDUSTRIAL - AUTOMOTIVE - FARM EQUIPMENT 


Bevel Gears (sPiRAL, STRAIGHT, HYPOID, ZEROL) .. . Spur Gears (STRAIGHT AND HELICAL) 
Flywheel Ring Gears . .. Gear Shafts 


AUTOMOTIVE 
EAR WORKS uc. 


RICHMOND, INDIANA 
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Acme Nlaminum Castings 


YES, the savings which Acme’s complete service 
brings to users of Acme Permanent Mold Aluminum 
‘Castings begin as customers’ blueprints are checked. 
‘Often some slight design change recommended by 
Acme engineers results in a better casting—and sav- 
ings to the customer. 


At every step in production, Acme customers enjoy 
the economies of experienced efficiency, for Acme 
facilities include pattern and mold making as well as 
one of today’s most modernly equipped aluminum 
foundries. And Acme customers also enjoy the savings 
in assembly time that castings of uniformly high 
quality bring. Spectrographic and electrolytic analysis 
of metal used, plus X-ray and laboratory inspection, 
safeguard the quality of every Acme Casting. 


You can depend upon Acme to relieve you of your 
casting problems. Submit your requirements for 
recommendations and prompt quotation. 

















being considered. One company has 
gone so far as to ask quotations on the 
necessary equipment. With the im- 
provement in gas turbines, electric pro- 
pulsion is a very intriguing possibility, 


Auxiliary Power Systems for 
Aircraft 


By K. Martinez, S. Schnitzer, M.M. Berry 
and D. DeCourcey 


Engineering Div., Boeing Aircraft Co. 


(TWENTY-EIGHT volt direct current sys- 

tems are in most general use in elec- 
tro-mechanical systems with 14-v, d-c 
systems in use on smaller airplanes, 
Two experimental planes have been 
built by Boeing and Douglas, respec- 
tively,—a’120-v, 800-cycle, single-phase 
electrical system with two mechanic- 
ally-coupled alternators driven by 
auxiliary engines in the fuselage; and 
a 120-v, 400-cycle, 3-phase system with 
the alternators independently driven by 
auxiliary engines but arranged for 
parallel operation. The 3-phase system 
was found to operate better than the 
single-phase system. 

Hydraulic power systems operate on 
a working pressure ranging from 800 
to 1500 psi with 3000 psi established as 
a practical ceiling. The more frequent 
use of the latter top pressure, advan- 
tageous because of the reduction in 
weight with its use, is likely as the re- 
sult of continuous development in 
higher-pressure hydraulic equipment. 

Pneumatic systems, operating on 
CO: or air, are coming into prominence 
for control of bomb-bay doors, deicing 
boots, vacuum-powered instruments, 
and others. They work at pressures as 
high as 1800 psi and feature smaller 
tubing than used with hydraulic sys- 
tems, require no reservoir return line, 
use a cleaner power medium, are less 
susceptible to temperature changes, 
present no fire hazard and are con- 
stantly available because of the un- 
limited air supply. On the debit side 
are the necessity for moisture removal 
from the air, lubrication of many 
points, and the need for snubbing action 
of actuated parts. 

Electro-hydraulic and electro-pneu- 
matic systems are desirable for larger 
aircraft. Transmission of power to the 
vicinity of the point of use is accom- 
plished by electrical means and _ final 
actuation of the parts is by hydraulic 
or pneumatic means. Such a system 18 
conducive to flexibility in design, re 
duces weight by the elimination of long 
runs of tubing, speeds production, and 
reduces vulnerability and maintenance 
of the system. 


U. S. Plywood Buys Large 
Tract of Standing Timber 


United States Plywood Corp. has 
purchased stock control of the SiuslawW 
Forest Products Co., Mapleton, Oregon, 
which owns about 300 million feet of 
standing timber, mainly fir, and has oP 
tions on substantial additional tracts. 
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Just 36 seconds apiece! As quick as that these arma- 
tures are checked for destructive vibrations. Thirty-six 
- seconds, and the cause of unbalance is not only located 
get and measured—but corrections are clearly indicated! 


te GiSHOLT DYNETRIC BALANCING MACHINES* make 


a use of modern electronics to secure these fast, accurate 
ulie results. Measurement of unbalance vibrations is so 
n is simple that a quick dial reading tells the story ... so 
re- precise that even a vibration of .000025” can’t escape 
ong detection! Here at last is a combination that puts bal- 
and ancing On a mass production basis—and makes /ow 
me cost a certainty. 


Armatures, of course, are but one example. No rotat- 
ing part is fit for service without proper balance. And 
Dynetric Balancing Machines are built in various types 
tc accommodate any rotating assembly from 14 ounce 

nes to 50 tons. Write for full details! 
slaw *A development of Westinghouse Research Laboratories 


gon, 
t of GISHOLT MACHINE COMPANY 
a 4 1205 East Washington Avenue + Madison 3, Wisconsin 


Look Ahead... Keep Ahead... With Gisholt 
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DYNETRIC BALANCING is simple. 
The numbered band, “stopped” in mo- 
tion by a Stroboglow lamp, reveals the 
exact location of unbalance. Next a 
simple dial reading shows the amount 
of unbalance. From these indications, 
corrections are easily applied. 





TURRET LATHES © AUTOMATIC LATHES + BALANCING MACHINES + SPECIAL MACH 


CORRECTION 


In an article on Rotating-Load Bear- 
ings in the June 1, 1945, issue of AviA- 
TION AND AUTOMOTIVE INDUSTRIES two 
errors appeared. Fig. 3 on page 27 is 
shown at the right in its corrected form. 
Equation 2 which appeared on page 64 
is shown below in its proper form. 
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Nothing begets more confi- 
dence and satisfaction in 
any car, new or old, than 
perfectly operating shock 
absorbers—and that means 
just one thing — Gabriels. 





@ “Care free’ describes the dealer 





who installs new Gabriels . . . care 
free, because of a positive assurance 
of the end of all the troubles that 
“Gabriels” are engineered to cure — 
erratic steering, wheel hop, curve 
sway, brake dive, spring breakage and 
abnormal tire wear—all adding up to 


complete customer satisfaction. 


Gabriel plays a big part in extending 
the working life of present cars—and 
in the new era of the new cars just 


ahead, look to Gabriel to lead the 


- way in safety, comfort and efficiency 


LO, 


on the highways . . . on passenger 


cars, trucks and busses. 


Gabriel dealers are successful dealers 


—because they’ve got what it takes. 


Write or wire today for particulars. 





78 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES: 





Compressor Performance 
(Continued from page 23) 


(a) to the surge stability limit on the 
left, (b) to the minimum compression 
ratio for unloaded conditions among 
the bottom, (c) the maximum speed 
along the top, and (d) to the maximum 
power or torque on the right of Fig. 3, 


Conclusion 


The non-dimensional performance 
plotting ‘method for centrifugal com- 
pressors shown here will prove uscful 
where operation and orientation of 
performance with respect to peak effi- 
ciencies yields the greatest returns. 
Use of the combined performance chart 
may prove particularly useful in cor- 
relating performance of centrifugal 
superchargers with that of dependent 
or semi-dependent systems such as su- 
percharger power drives, supercharged 
cabin pressures, engine manifold pres- 
sures and the like. 


Mr. Del Mar, author of the above 
article, “Centrifugal Compressor Per- 
formance in Terms of Non-Dimnen- 
sional Relationships,’ states that a 
complete development of the non-di- 
mensional performance terms, substan- 
tiation of methods in current use, and 
reference lists will be presented by him 
in an article to be published at a later 
date in the Transactions of the Ameri- 
can Society of Mechanical Engineers. 


New Company Will Make 
Chemicals for Rustproofing 


Organization of the Tanner Chemical 
Co., Ferndale, Mich., for the manufac- 
ture of industrial chemicals for rust- 
proofing processes, was announced by 
Robert R. Tanner, president. Mr. 
Tanner was formerly director of re- 
search for Parker Rustproof Co. Prin- 
cipal production of the organization 
will be “Tannerite” and the process 
will be known as “Tannerizing”, pro- 
ducing ,phosphate coatings on various 
metal surfaces and offering many ad- 
vanced features in effectiveness and 
efficiency. 


Johnson Rubber Co. Opens 
New Divisional Plant 


The Johnson Rubber Co., Middletield, 
Ohio, has opened a new divisional plant, 
the Pawling Rubber Division, at Paw- 
ling, N. Y. 

The factory is now producing 30 
calibre ammunition box gaskets, also 
aircraft gaskets and made their first 
delivery, July 7. 

S. Raymond Thornburg, general man- 
ager of the Pawling plant states that 
they will be in full production by the 
latter part of July. 

The parent company, Johnson Rub- 
ber Company, Middlefield, Ohio, marks 
its fiftieth anniversary in August. 
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There are, perhaps, more fabricating methods open to Celanese plastics than 4. 
any other plastics group. They can be cut, sawed, drilled, heat formed, machined, laminated, blown..., 


Low thermal conductivity is the property that makes Celanese plastics pleasant.to the 
touch. They are never too hot or too cold. 


Clear-through color, absence of filler and good surface hardness all contribute 
to the surface permanence of Celanese plastics parts. Usage actually improves their lustre and appearance. 


Celanese plastics have pronounced sound-absorbing characteristics. Molded and 
fabricated articles have no unpleasant clatter or ring. 


The ability to soften under heat without decomposing is the basis of the superb 
moldability of Celanese plastics. This chemical heat stability is an important part of the resistance of Lumarith 
plastics parts to the higher operating temperatures. 


Lumarith* EC (ethyl cellulose) is the most dimensionally stable of the cellulosics. 
Military applications of Lumarith EC have demonstrated this stability both in the dry cold of the Arctic and the 
humidity and heat of the Tropics. 


The specific gravity of Celanese plastics formulations range from 1.07 to 1.40—lightness 
which permits greater bulk and consequently greater strength in many applications. 


Celanese plastics rank high in the property of transparency. Light transmission is as high 
as 98% of the theoretical maximum (92% absolute) for a sheet approximately .125” in thickness. Index of refrac- 
tion is 1.49. The spectral transmission can be modified to include or exclude the ultra-violet rays. Celanese plastics 
are not subject to stress crazing that affects strength as well as transparency. 


Success with plastics depends upon the right plastic and the right 
formulation. Celanese welcomes every opportunity to assist you in the selection of the tight plastic for best results. 
Should a study of your product and problem indicate the need of other than a Celanese plastic, you can count on 
the Celanese technical staff and sales organization for impartial advice. Celanese Plastics Corporation, a division 
of Celanese Corporation of America, 180 Madison Avenue, New York 16, N. Y. 


' @Reg. U.S. Pat. Of. 
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Compare a 
f modern sewing machine with the 
“old-time model shown here. The 
difference is an example of how 
* careful attention to design brings 
about a high level of efficiency. 
Realizing this, design is one of 
‘the most carefully considered fac- 
tors in the production of antennas 
sat THE WARD PRODUCTS COR- - 
PORATION. It is only through su- 
‘ perior design that the benefits of 
experience and the finest produc- 
tion facilities can be best brought 
‘to the user. 
~ For the finest antennas for all 
-applications... for home and au- 
-tomobile use...look to WARD. 




















hh in | 






































eu 


THE WARD PRODUCTS CORPORAT 
1523 EAST 45TH STREET « CLEVELAND 3, 





Monroe Auto Equipment 
Company Expands 


Probably for the first time in the ma- 
terials handling equipment business, a 
standardized line of articles will be 
offered soon by the Monroe Auto Equip- 
ment Co., Monroe, Mich., which recent- 
ly acquired the Stoner-Maurer Co. of 
that city. 

Seeking to provide lower costs, faster 
delivery and better products, as well 
as the advantages of standardized lines, 
to factories of all types, Monroe will 
set up a list of sizes and types for each 
item, such as dumping boxes and pal- 
lets, on which orders will be filled from 
stock, rather than made up after re- 
quested. 


F. L. Jacobs Co. Opens 
Plant at Holly, Mich. 


F, L. Jacobs Co., Detroit, manufac- 
turers of precision automotive parts, 
has acquired a plant at Holly, Mich., 
which will be operated as a plating and 
machine unit of its subsidiary, Con- 
tinental Die Casting Corp. 

The newly acquired plant is expected 
to start production about August 1 of 
automotive parts made by the Jacobs 
Co. before the war and additional items. 


Automobile Builders 
(Continued from page 46) 


and the car manufacturer. If this were 
to be done, the industry probably would 
receive a flat percentage increase and it 
then would have to make its own price 
agreements with suppliers. While such 
a program has many apparent advan- 
tages, it also would work considerable 
hardship on smaller suppliers not in an 
advantageous bargaining position. They 
not only would be subject to the normal 
pressures of competition, but would 
face the added obstacle of an automo- 
bile industry-wide percentage increase 


| which might be considerably under 
| their own cost increase figure. 


As the war production program eases 
off, more trucks for commercial use are 
being authorized. WPB has authorized 


| the production of 126,000 additional 
| trucks for the last half of this year. 


This is over and above the 188,000 ex- 


| tra trucks authorized in June, so that 


the total for the last half of the year 
now stands at 440,000 units, comprised 
as follows: Light, 105,025; medium, 
167,213, and light-heavy, heavy-heavy, 
and off highway, 41,788. The 126,000 
authorization is on an unrated basis, 
but previous allocations carry an 
AA-2 priority rating, if components 


| are available. In accordance with 


policy, materials for any new producers 
who may want to enter the truck field 
have been set aside, but if not taken up 


| by Aug. 15, will be reallocated to estab- 


lished truck manufacturers on the basis 
of their historical production pattern 
during the period between 1936 and 
1940. 





TROY, ALABAMA 


Now Has a Layne 
Automatic Water System 


City Officials of Troy, Alabama are in high 
spirits these days. Where all others have 
failed, Layne has just completed a water 
system WITHIN THE CITY LIMITS that 
produces over 1,000,000 gallons daily. Fur 
thermore this new system is equipped with 
the latest automatic control device which 
eliminates manual starting and stopping. 
Prior to the completion of this New Layne 
System, all water for the city of Troy was 
obtained from wells located some three 
miles away. The success achieved by Layne 
will now enable the city to install other 


-wells and thus abandon the distantly lo 


cated and expensive to operate system. 

Here again is proof that Layne's exper 
ience, knowledge and specialization always 
pays handsome dividends. Building this wel 
was no easy task. It was drilled through 
rock strata from one to sixteen feet in 
thickness. Some five-hundred bags of cement 
were used to seal off all but the desired 
water bearing sand formations. 

Layne is now almost entirely engaged in 
civilian Well Water System building—and 
is ready to serve you. Write, wire or phone 
for further facts, catalogs, bulletins etc, 
LAYNE & BOWLER, INC., General Offices, 
Memphis 8, Tenn. 


LAYNE PUMPS —fuijitl 


every need for producing large 
quantities of water at low cost 
from wells, streams, mines or 
reservoirs. Send for literature. 


AFFILIATED COMPANIES: Layne-Arkansas Bie ~S 
Stuttgart, Ark.’ * Layne-Atlantic Co., No:folk, 
a. * Layne-Central Co., Memphis, Tenn. * 
., Mishawaka, Ind. * Layne- 
, La. * Lou'siana 
° Layne-New York Co., 

New York City Layne- ig aaegy Co. 
waukee, Wis. * Layne-Ohio Co., Columbus onto 
* , Houston, Texas * Layne- 
Mo. * Layne-W estern 
Co. of Minnesota, Minneapolis, Minn. * Interna- 
tional Water Supply Ltd., London, Ontario, 
* yne-Hispano Americana, S. A» 

Mexico, D. ad 


WELL WATER SYSTEMS 
VERTICAL TURBINE PUMPS 
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operating hinged cap makes Protectoseal 
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y lo SAFE. The Protectoseal double perfo- 
n. rated-metal flame baffle prevents fire 
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Barnes High Output 


(Continued from page 31) 


Considerable ingenuity was exercised 
in the development of effective but 
comparatively inexpensive single-pur- 
pose machines for the multiple-drilling 
and tapping of eight % in. holes in the 
brake spider dust shield, operations 11 
and 12 of the above routing. The drill- 
ing setup as illustrated consists of eight 
Delta head drilling machines mounted 
radially about a central fixture as 
shown. The lower left hand head is 
mounted on a trunnion and is so de- 
signed as to drill in one position, then 
swing to a second position for another 
hole. Each head is equipped with air 
feed, including rapid approach and in- 
finite feed. A similar machine set up 
adjacent to this one handles the tapping 
of the drilled holes. 

The housing sleeve, machined from a 
heavy wall steel tube, has been tooled 
skillfully for efficient operation and 
maximum economy. The sequence of 
operations is shown below: 


OPERATION AND EQUIPMENT 


Heat treat, inspect rough tube. 

Countersink and face end. For this opera- 
tion, the tube is mounted in vertical posi- 
tion and held in a fixture at the lower end 
to prevent rotation of the tube—Barnesdril 
262 drilling machine. 

Rough turn housing end, rough turn bear- 
ing end—Lo-Swing lathe. 

Cut relief on threaded end, finish turn 
end opposite threaded end—Pratt & Whit- 
ney lathe. 

Step grind, grind bearing diameters, grind 
the taper— Brown & Sharpe cylindrical 
grinder. 

Mill thread—Coulter thread mill. 

Cut keyway — Kent - Owens horizontal 
milling machine. 

Wash, rinse and dry sleeve — Ranschoff 
spray type industrial washing machine. 

Final inspection. 

It is of interest to note that the rough 
turning of the tube on the Lo-Swing 
lathes is a major operation of metal re- 
moval, performed with Kennametal 
tools of steel cutting grade, at high 
speed. 

Upon completion of the machining 
of the individual parts as outlined 
above, the material flows to the final 
assembly bench at the shipping end of 
the shop and directly in the center of 
the bay. Pressing of sleeve in the 
spider, pressing and swaging of the 
torque pins, and pressing of the spider 
unit into the housing all are done in a 
Hannifin vertical hydraulic press. In 
the interest of worker comfort the six 
rivets required at each end are cold 
headed, using two Chicago Pneumatic 
portable hydraulic squeeze _riveters. 
This produces an excellent riveting job 
without the usual noise attending such 
operations. 

The foregoing is a brief summary of 
the principal operations in this plant, 
supplemented with a selected group of 
major items of machine tools. It is 
hoped that this information will be of 
value to manufacturers in the automo- 
tive industry who are or will be pro- 
ducing heavy duty axles. 











The best “soft” ham- 
mers and mallets are 
rawhide—tough, resil- 
ient, long-lasting C/R 
mechanical rawhide. 


They strike effective blows 
without battering or marring 
- . . without fatiguing re-coil. 
They hold their true striking 
surfaces. ‘Sizes and weights 
for every need. Hammers are 
malleable iron with replace- 
able C/R Rawhide insert faces. 


Ne eee 
: > 





1310 ELSTON AVE * 


Write for Catalog Sheets. 


wave awhide v7.00 


CHICAGO. ILLINOIS 
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Developed for Welding— Simplifies Drilling 


C-F Positioners were developed to permit “down hand” welding of all sides and angles on 
weldments, of any shape and practically any weight, with a single set-up. Today, they are not 
only standard equipment in the welding shop, but have also moved into the machine shop where 
they are used as universal handling and holding fixtures. Ranging in capacities from 1200 Ib. 
to 30,000 Ib., C-F Positioners rotate loads (360°) at any desired r.p.m. and/or tilt them (to 
135° beyond horizontal) under push button control. The No. 14 C-F Positioner (illustrated) is 
being used to support and ''position'"’ a cumbersome assembly, permitting the drilling of many 
holes, which without the positioner would require a series of costly set-ups. 


CULLEN-FRIESTEDT CO., 1322 S. Kilbourn Ave., Chicago 23, Ill. 











Bomb fuzes, tiny timing gears, 
hundreds of Tel-air parts for 
aircraft mechanism manufac- 
tured for the war industry, at- 
test the exceptional reliability 
of Tel-air in severest service. 
Teleoptic Directional Signals 
for the highway are made to 
the same standard of accuracy 
and dependability. 











the floor hazard of anyone stumbling 
over it. The handle removed acts as, 
safety catch so that the car cannot slip 
or fall on a mechanic. Another safety 
feature is the “safety overload.” While 
the jack is rated at two tons, it will ac. 
tually lift three tons, eliminating over. 
load danger. A_ specially designe 
safety valve, set at 35 per cent above 
the rated capacity, eliminates tamper. 
ing while in service. 


power unit. By removing four bolts, 
the power unit can be taken out with. 
out disturbing the rest of the jack in 
any way. The entire piston assembly, 
including all valves, is easily removable 


model, there will be a 114-ton hydraulic 


' dication or control is required. 
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New Products 


(Continued from page 44) 





The handle is removable, eliminating 


An unusual feature is the removable 


in one unit. 
In addition to the two-ton floor jack 


curb jack. The Ausco hydraulic line 
includes floor jacks of 1% to 10-ton 
capacity. 



























Smoke Detector for 
Air Conditioning Systems 


A photoelectric system now available 
from Photoswitch Incorporated, Cam- 
bridge, Mass., detects the presence of 
smoke in air conditioning ducts and im- 
mediately sounds alarms, turns of 
blowers, operates automatic dampers, 
or provides whatever other type of in- 


The system consists of photoelectri: 
control Type A26X and light source 
Type Li1RX. The latter may ie 
mounted to project a beam of light over 
any distance from 10 to 25 ft. to the 
“eye” of the photoelectric unit. A sen- 
sitivity adjustment on the light source 
housing permits variation in the in- 
tensity of the light beam and may be 
set so that the photoelectric contri 
will respond to smoke of a predeter- 
mined density. Type A26X will then 
remain inoperative at any other level 
of illumination, but will be actuated 
(Turn to page 88, please) 


Photoswitch photoelectrie system 
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Block Type Boring Tool % 
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| 
This quick detachable cutter block provides self-centering, 
positive locking, quick inserting of block in boring bar and 
easy removal, without the aid of locating holes or screws, keys, 
wedges or taper pins.. 
The block containing the fully adjustable blades is simplicity 
itself. Made to engage both sides of the precision ground flats 
on the bar it quickly and accurately centers itself. When 
located, the cutting thrust pressure is evenly distributed 
against the back and bottom of the slot. 


> jack 
raulic 
> line 
L0-ton 





pee This new tool combines quick change, positive drive and 
ice of accuracy. Greater rigidity is assured because the bar is free 
7 7 from centralizing screw holes. 

npers, 

a HOW IT WORKS: To Insert Block slip block through the slot 
lectriz in the bar until the projecting lugs engage the ground flats on 
eg the bar. It is then perfectly centered. Snap in spring clips 
t over which hold the block in place and effectively seal the unit 
‘ bes from dirt, chips, etc. 

source 

ud * To Remove Block flip out clips, disengage the contact surfaces 


and withdraw the block. 


ontrl 
deter- 
then 
level 
uated 


Blocks can be reversed in bars for inverted operations. 











. illustrated folder 
a or vette in detait. G A I R I NG 


THE GAIRING TOOL COMPANY, DETROIT 32, MICHIGAN 


TO REMOVE BLOCK, 
INSERT SCREWDRIVER 
IN CLIP OPENINGS AND 
PRY UPWARD 


SLIGHT CLOCKWISE MOVEMENT 
ENGAGES BLOCK 


tN i.) 
AND T SPRING “Qn : 
D THE SPRING CLIPS ily. AND IT IS CENTRALIZED ON ae elie yi 
‘a, THE BAR, SECURED IN PLACE > een VO 
- . % BY SPRING CLIPS a a 
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Ingenious New 
Technical Methods 


Available Now to Industry in General 





~~ 


when smoke haze sufficiemtly reduces 
the amount of light reaching the photo- 
tube. To provide complete protection, 
Type A26X is so designed that either 
current or tube failure will cause the 
control to operate as though the light 
beam were interrupted. 

The system is designed to provide 
long service under severe operating 
conditions and should require no ad- 
justments or maintenance other than 
normal vacuum-tube and _ light-source 
lamp replacement on a_ six-month 
schedule, 





Two Streamlined 
Degreaser Units 


Circo Products Co., Cleveland, Ohio, 
has added two new streamlined de- 
greasing_units to its line of Rex de- 
greasers and Hydrospray cleaners—the 
Circo “Chief” and Circo ‘‘Comet” de- 
greagers. 

Both come equipped with twin tanks, 





New Shankless Roll-Forged Drill is 
Faster, Tougher, More Economical 


Developed by Ford for wartime uses—available 
now to industry in general. “‘More holes at less 
cost,” is the claim for this ingenious new Shankless 
3 speed drill—made in two parts—the drill it- 
self, and a removable taper shank, known as the 
“drill driver.” By this separation, costs to the user 
have been cut 20% to 30% under conventional taper- 
shank drills. In the conventional drill, the shank 
must be discarded when the point and flutes are 











worn out. Here, however, the drill driver is used 
throughout the lives of many drills. Shankless drills 
are roll-forged and ewisted, unlike the machined 
manufacture of ordinary drills, for improved struc- 
ture. 

Principal advantages are (1) Lower first cost. 
(2) Greater hole production because of greater 
strength. (3) Reduced breakage with tough “‘shock- 
absorber” neck. (4) Greater length of usable flute. ° 
(5) Greater scrap recovery value of unused portion 
of drill. 

Wartime advantages of Wrigley’s Spearmint Gum 
show how this quality product, too, can help in- 
dustry—-once it again becomes available, In the 
meantime, no Wrigley’s Spearmint Gum is being 
made; and none will be made, until conditions per- 
mit its manufacture in quality and quantity for 
everyone. That is why we ask you to “remember 
the Wrigley’s Spearmint wrapper,” as the symbol 
of top quality and flavor—that will be back! 


You can get complete information from 
Republic Drill & Tool Co., 322 S. Green St., Chicago 7, Ill. 





Degreaser made by Circo Products Co. 


one for solvent vapor cleaning, the 
other a solvent storage tank used for 
dipping, soaking, or spraying parts-- 
depending on model. The units vapor 
clean automatically, heat automatically, 
start and stop automatically and auto- 
matically maintain proper solvent level 
for vapor degreasing. It is stated by 
the manufacturer that greasy metal 
(Turn to page 92, please) 


Remember this wrapper 














WANTED 


Young Engineer 


Leading, old established, aggressive manu- 
facturer of automotive maintenance equip- 
ment offers an excellent opportunity to a 
young engineer (male) with a technical col- 
lege degree. Permanent position. In reply, 
state age, nationality, and college. State- 
ment of availability required. 


Address Box 43, Automotive & Aviation Industries 
Chestnut & 56th Streets, Philadelphia 39, Penna. 


Vertical 


ROTO-MATICS 


Multiple Continuous operation is essen- 
spindle drill tial for maximum production. 
automatic VERTICAL ROTO-MATICS are 
“provide continuous operating, multiple 
added spindle, non-indexing ma 
production. chines that are adaptable toa 
.wide range of machine prob- 

lems. . . . Bulletins 110 and 120 

may help you solve your prob- 


lems. Write for them. 


Davis and Thompson Co. 


Mfrs. of Machine Tools and Micrometers 


6411 W. Burnham St. Milwaukee 14, Wisconsin 
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EASY TO CUT! Flame and fire resis- 
tant chromate gaskets can be cut on the 
job without special tools. Bolt holes are 
quickly punched in gasket after hole centers 
have been marked with template or pattern. 





Flame-Resistant Chromate Gaskets Developed by 
SHERWIN-WILLIAMS Technicians! 


Rubberless gaskets—another Sherwin-Williams 
first! Another achievement of the famous S-W 
technical force! Another big S-W help to Uncle 
Sam—for these new-type chromate gaskets are 
used exclusively by shipbuilders on U.S. Navy 
and U. S. Maritime Commission vessels. They 
are now available only for implements of war. 


Developed to replace vital sponge rubber, 
chromate gasketing is made of flexible wool felt 
impregnated with a specially prepared chromate 
Pigment compound. It seals flange-to-flange 


INDUSTRIAL FINISHES 


August 1, 1945 
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joints and other connectionsin ventilating, plumb- 
ing, fuel oil, and diesel oil systems... wherever 
air-, oil-, and water-tight joining is necessary! 


For up-to-the-minute 
developments in the 
field of industrial fin- 
ishes, look to Sherwin- 
Williams! Perhaps we 
can help you! Write 
the Sherwin - Williams 
Co., Cleveland 1, Ohio. 
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parts can be “vapor cleaned” and dried 
in from three to four minutes. 

Vapor tank is equipped with elec- 
trical heaters. The upper thermo- 
switch controls vapor height and lower 
thermoswitch prevents overheating of 
solvent. Degreasers are equipped with 
a solenoid valve, strainer and liquid 
level control which automatically sup- 
ply and replenish solvent from liquid 
tank to vapor tank as needed. 

With the Circo “Chief,” parts can 
be quickly and easily sprayed by trip- 
ping a foot pedal which instantly starts 
the pump into action, producing a con- 
stant pressure stream of solvent which 
sprays, cleans, and rinses parts. 

The “Comet,” which is the smalle: 
unit, is portable and can be plugg2d 
into any light socket and is ready for 
quick operation. 

















Modern “KENTUCKY TRAILERS Empire Electric Brake Co. 
Equipped with TUTHILL SPRINGS || Amounce: Two New Products 


Empire Electric Brake Company, 
Newark, N. J., has just released de- 
FITTED with TUTHILL Springs—with main springs flexible enough tails concerning the new Hylek con- 

to be easy riding—with auxiliary springs provided for overload— | | troller and Magdraulic electric brake. 
"Kentucky" Trailers are noted for ruggedness and serviceability This combination has been especially 
under all load and road conditions. Since 1880 "Kentucky" has used Soman eat ene SY yeenne ere’ 


5 : ° : i 7 less control, instantaneous action and 
TUTHILL Springs—then in their Wagons, now in their Trailers. Ex- perfect equalization. 


perience plus modern facilities, makes TUTHILL render better, longer The brake units are furnished with 

service. the lining ground to the proper clear- 

ance. No shimming of mounting flange 

Tuthill makes Leaf -Springs in both standard and special ne Boer ag ote on is needed. No run- 
aie » -in i ; 

types to suit individual needs. What are your requirements? Sk siemens: etieiek heb - the 

brake will use when at a tempera- 


TUTHILL SPRING CO. ture of 70F ‘is 2.2 amp at 6 volts. Or- 


" dinarily brake usage requires a cur- 
763 W. Polk St., Chicago 7, Ill. rent draw of approximately 1 to 1.5 


. amp per brake. The maximum current 
FOR for four brakes (8.8 amp) is less than 
QUALITY ; that required to operate a vehicle light- 
ing system and far less than required 

to operate the horn. 

The electric conection between the 
towing vehicle and the trailer is made 
by plugging in a three conductor con- 
nector to complete the electric circuit. 
The connector contains one wire for 

‘the brake connection and one for the 
“ene: ground connection, with a third wire 


(Turn to page 94, please) 
































ENGINEERS WANTED 


AERODYNAMICIST—tvrrication. of aerodynamics. to .. for over 40 years 


elastic fluid mechanisms. 


THERMODYNAMICIST—W'° knows combustion, heat THE PIONEER 


balance, heat transfer, etc. 


RESEARCH ENGINEERS—°22s theoretical men with labor- 
DESIGN ENGINEERS & . MANU FACTURER OF 


LATGST Fa ee Ee one 


Statement of availability required. 


Aircraft Gas Turbine Division 


DE LAVAL STEAM TURBINE COMPANY POTTER & JOHNSTON MACHINE C0. 


Trenton 2 New Jersey PAWTUCKET, RHODE ISLAND 
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Precision, smooth finish, uniformity are the prime qualities you insist 
on in cold drawn steel bars. Our metallurgical engineers will be glad 
to discuss your production problems with you. 


JONES & LAUGHLIN STEEL CORPORATION 


P iT? t 6 8 wuR G6 H 3 0, PEN NS YLV ANIA 
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In the Bendix-Weiss Rolling Ball Universal Joint 


scene 


Magdraulic electric brake 


that may be used for stop lights, a 
radio, or an inter-telephone system. 

A breakaway safety switch, which 
will automatically set the trailer brakes 


in case of an accidental breakaway, can 
be installed if desired. 


The Empire Hylek is a compression 

type controller utilizing a carbon pile 

C7CE named O7CEeEY resistance to provide a smooth, step- 

less flow of current. Hylek’s compact 

construction permits convenient in- 

| stallation either on the steering column 

, | for hand operation or on the engine 

Here, in the Bendix-Weiss Constant Velocity Universal | Site of the dash panel. It can be easily 

A . a : oe : | connected to the towing vehicle hy- 

Joint, Strom Balls do their part in making military vehi- draulic brake lines, permitting foot op- 
cles, from Jeeps to 14-ton Armored Cars, the efficient eration of the trailer brakes. 

; S Hylek is mounted on the steering 
fighting equipment that they are. This is only one spot ‘column with the operating handle in 
P . ‘ | convenient position for rapid and easy 
in our great war production effort where the high degree | cperation. The driver has complete and 


of perfection of Strom Balls serves industry, enabling it | positive control of the trailer brakes 
P ’ ‘ & | by moving the handle toward him. As 
to provide the finest bearing equipment towards its great | he increases his pressure on the handle, 
H 4 . | the Hylek permits more current to flow 
contribution to total victory. Strom Steel Ball Company, ie ies iter & sheet ported 
1850 South 54th Avenue, Cicero 50, Ill. of operation, he is able to “feel” the 
proper amount of pressure to apply 

. for proper trailer brake application. 
A connection to the hydraulic brake 
2 lines of the towing vehicle permits 
Largest Independent and Exclusive Metal Ball Manufacturer och ouliilidl ot tee teudien Eadiaa tion 
the driver’s foot pedal. Hylek’s design 
enables the driver, through his brake 


pedal, to operate the trailer brakes 
slightly in advance of the towing 

TO BA LLS @® Serve Industry vehicle brakes, eliminating the _possi- 
bility of jack-knifing. 


The Hylek hydraulically operated 
(Turn to page 96, please) 


Here Shown Disassembled 
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HEAVY-DUTY BENCH-TYPE <™ HARDNESS TESTING 


Se The STANDARD SCLEROSCOPE (Now 
ENGRAVING MACHINE ey, highly, Improved) for more than twenty 











4 eye J the —s hard — _ testing. 

n general use for specifications pur- 

dicate i. ogee Sturdy, emearetivety 

a i nexpensive. ustrated bulletins free. 

MODEL UE-3 , Ry hE kg AND Aone bly 

Til HARDN S MEASUREMENT, 

LIGHTER MODELS UE and UE-2 under Static Pressure, the MONOTRON 

. P is the only machine now available. Oper- 

Interchangeable heads for engraving, 4, re to wee, 2000 Diamond a 

: : . : voids errors due to spring in test 

electrical marking, and rig g e m pieces. Takes readings with the load on, 

- + available for all models. ’ avoiding reversal lash errors. No setting 

Write for Panto engraving cutters, cutter . 3 te aera. Gperetee at highest Speed. a 

grind master copy type, endless | . q solved many old laboratory and shop 

Catalog Sidie eam persed ad problems. We also make the Durometer 

for testing the hardness of rubber. 
Comprehensive bulletins free. 


H. P. PREIS ENGRAVING MACHINE COMPANY THE SHORE INSTRUMENT & MFG. CO. 


157C Summit Street Newark 4, New Jersey Van Wyck Ave. and Carll St., Jamaica, New York, N. Y. 
Agents in all Foreign Countries 














When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 












FOR VEHICLES WITH 112” AND 1%” MASTER CYLINDERS 


Engineered for that large volume of vehicles having 142” master cylinders and requir- 
ing power braking to supplement the conventional braking system. 
The latest design and construction improvements are incorporated in this nati 


] Stainless steel ball valves with full hard Navy brass 4 Type E Neophrene diaphragm, not easily damaged by 
seats for long life and positive action. gasoline or other petroleum base fluids. 


? Heavily chrome plated and polished control piston and 5 New design cylinders to facilitate installation and 
full hard Navy brass piston rings for wear-free operation. bleeding. 

3 One piece aluminum diaphragm plate for rigidity and 6 Low pressure cut-in for efficient trailer relay valve 
lightness. operation. 


All of the moving parts of the Vacdraulic Model 240 are enclosed in the same type of rugged 
housing used on the Model 180 and like that model, the 240 has the same positive “pedal-feel” and 
rapid action both in application and release. 


The Vacdraulic Model 240 is truly a quality brake power booster, built with precision, but rugged 
enough to withstand all of the rough usage required of it. 


VAT 


KELSEY - HAYES WHEEL CO., DETROIT 32, MICH. 
Sold to Automotive Distributors by 


EMPIRE ELECTRIC BRAKE CO., Newark 7, N. J. 


VACDRAULIC is a Trade Mark of Empire Electric Brake Company 
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GIVES YOU 
THE Ay 
ACCURACY 


| Goop.. 
f 4 DELIVERIES 
y, a ASSURED! 


_ THREAD PLU 


GAGES 


Now Perfex gives 
you Stellite gages that 
are guaranteed for their 
finer accuracy and longer 
wearing qualities plus the 
following features: 1. Can be 
used under various tempera- 
tures without affecting accuracy. 
2. Less adhesion to materials be- 
ing gaged. 3. Resists fumes and 
acids. 4. Requires no oiling to 
prevent corrosion. To save time 
and money on that next gaging 
job, remember to specify Perfex 
SteMlite Gages. 


Blanks: up to 
115" are cast 
Stellite—over 
115" are welded 
Stellite. 


\ 


PERFEX GAGE & TOOL COMPANY Xx 


3601 GAYLORD AVENUE DETROIT 12, MICHIGAN 











| controller synchronizes the electric 


brakes on the trailer with the brakes 
on the towing vehicle at all times, re- 
gardless of the degree of wear on the 
brakes of either vehicle. 


New Automotive Type 
Starting Control System 


Synchro-Start Products, Inc., Chi- 
cago, Ili., announces a new automotive 
type of starting control system. This 
unit can be easily mounted on any car 
with a Bendix drive or solenoid shift 
starting motor and provides automatic 
starting at the turn of the ignition 
switch. It prevents stalls on hills or 
in traffic and eliminates backfire or fly- 
wheel back-roll. 

This unit uses the same “breaker 
point” method of determining the cut- 
out of the starting motor that has been 
used for over twelve years in Synchro- 
Start industrial engine control systems 
and extensively used by the Armed 
Forces all over the world. With this 
system, engine speed is determined by 
electrically measuring the frequency 
of the breaker points on the engine, the ° 
starting motor being disconnected at 
just the right instant after the engine 
starts. The circuits are so balanced 
that ignition is said to be improved and 
breaker point life increased. 

All necessary relays and transfomers 
are housed in a small sealed box that 
can be easily mounted on the engine 
side of the bulkhead. Being self ground- 
ing, it requires only three hook-up 
wires, one to the ignition switch, one 
to the breaker points and one to the 
solenoid switch on the starting motor. 
The same solenoid switch used for 
standard push-button starting may de 


| used without changing the heavy bat- 


tery cables. 


Gear Pullers in 
Matched Sets 


Snap-on Tools Corp., Kenosha, Wis.. 
is introducing a new series of matched 
gear pullers. The series includes three 
sizes of standard pullers with maxi-: : 

(Turn to page 98, please) 








——WANTED—| 
Aircraft Engine Man 


Layout draftsman designer wanted to work on 
high output aircraft engine. A long-range proj- 
ect of a rapidly expanding department of an 
old established company. Excellent post war 
future. Only men with aircraft engine drafting 
experience can be considered. Statement of 
availability required. 


Box 42, CHILTON COMPANY 
Chestnut & 56th Sts., Philadelphia 39, Pa. 

















UNIT 
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Typical Trouble Spot... Rust 
caused by water from a leaking 
or “sweating” overhead pipe. 






$1 00,000,000-:nat’s just a con- 


servative estimate of the annual losses caused by 
rust... how much is your share? 


Precautionary measures can minimize or com- 
pletely eliminate rust destruction—save you money 
and production headaches. 


Cities Service Rust Remover is an unexcelled 
first-step in plant-protection. This fast-acting liquid 
dissolves rust from iron or steel and removes tar- 
nish from aluminum, brass, copper and other non- 


Name.. 


ey pet ee ey a eS ee aS EL ee ee ee 


$709'8'0-0'6 00000-0460 0 é0i0e00-006% o SEARO <:60:0000 0 Knnsesed 





ferrous metals. It’s simple to apply and easy to 
remove. 

After cleaning, your Cities Service engineer will 
show you how to protect and preserve the cleaned 
metal surfaces with a special coating of one of our 
exclusive Anti-Corrodes. 

Cities Service will be glad to study your plant 
operations and recommend a suitable rust-pre- 
vention program without obligation on your part. 

You may avoid considerable trouble and expense. 
Consult a Cities Service expert today. 


Cities Service Oil Company 
Room 370, 70 Pine Street, New York 5, N. Y. 


Gentlemen: I am interested in your Rust Prevention Program. 
Please contact me. 


Cee eee ee ee eee eseeeeeSSFeSSeeeeeeeeseeeeeeeseeeeeeeese 


COMPAS 0:6:0:6.00:64.6R5WEEN.0 9 Rdksivere iso oN ere 9b siseie mere aa alee alee aaa 
Address... 
City.... 
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THERMOSTATS 


\ 
In tomorrow’s cars—positive motor temperature control will 
continue to be an important factor in motor design as a 
realistic means of attaining name-building performance. 
Dole Thermostats — provide quick warm-up that assures 
smooth performance, less crank case dilution and definite 
savings in gas, oil and motor wear. 


4 
THE DOLE VALVE COMPANY, 1901-41 Carroll Ave., Chicago 12, Ill. 
LOS ANGELES DETROIT ee PHILADELPHIA 

































Snap-on gear pullers 


umm jaw capacities of 4% in., 8% in, 
and 14 in. In addition, the small ani 
medium sizes also are available in the 
slide-hammer design, or they can bh 
furnished with all parts necessary for 
use as either standard or booster han- 
mer pullers, providing adaptability oi 
the puller to the characteristics of each 
pulling job. 

The yoke and jaw construction is 
identical on all models with a power- 
ful, spring controlled jaw lock designed 
to give a slip-proof and tip-proof grip 
on the part to be pulled. 

The long jaws allow the use of the 
puller where the shaft extends som 
distance through the gear or other 
part to be removed and are slenderizel 
to permit work in rather elose places. 


Combination Type 
Welding Electrode 


A new combination type welding elet- 
trode, Airco No. 315, designed to pro 
duce horizontal fillet welds with flat « 
slightly concave profiles and concav 
fillets in the flat position, as well 2 
satisfactory deep fillet and deep groove, 


(Turn to page 100, please) 











SOLVENT DEGREASING 
and ALKALI CLEANING 


All Types of Metal Cleaning Equipment 


and Cleaning Chemicals © Processing Machines 


DETREX CORPORATION 


13001 Hillview Ave. . Detroit 27, Michigan 








Where 


Secure 


Seals Are 





GASKETS 
OlL SEALS | 
GREASE RETAINERS 
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Electronic Balancer 2 


The Merrill Electronic Balancer balances front and 
rear wheels, kinetically and dynamically, with- 
out removing them from the truck, aircraft or 
automobile. Faster, more accurate, easier to oper- 
ate. Detects bent axle shafts, bad bearings and 
other worn parts. Today we are in war work. 
Write for test data, post-war deliveries, prices. 


MERRILL ENGINEERING LABORATORIES 3.000:°5°2,5" 





MERRILL 
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TOOLS—DIES—JIGS—FIXTURES _ 
PRODUCTION JOB WORK—STAMPINGS — 





We are equipped to render complete 
service from design to production. 





ROCKFORD DIE & TOOL WORKS, INC. 
1816 Seventeenth Ave. 


Phone Main 2084 


—— 


Rockford, Illinois 
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= Ns : \ \ .@ Designed for brake control cable—they had to be good. They had to be 
ZTOOVe, WN m positive, yet responsive to the slightest pressure. Their action had to bd. 





) oth, noiseless, dependable—regardless of car-operating conditions! 






“fnanufacture. Even more to the point—there are many 
ve ‘developments on the boards now in which TRU-LAY 
tild play a vital part. 

1 what we are making—can make. Write our Detroit office: 












6-235 Generel ‘Motors Building, Detroit 2 ¢ 695 Bryant Street, San Prancisco 7 + Bridgepert, Conn. 


AUTOMOTIVE AND AIRCRAFT DIVISION 
AMERICAN CHAIN & CABLE 
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is now being delivered by Air Reduc. 
tion Sales Co., New York, N. Y. 

Usual applications for the new elec. 
trode include pressure vessels and 
their connections, heavy machine weld. 
ments, structural assemblies such as 
trusses, built-up girders and connec. 
tions and practically all heavy stee] 
assemblies where high weld quality is 
important. 

Airco No. 315 electrode is recognized 
by its steady, forceful spray type are, 
The thick porous slag which completely 
covers the weld deposit under practi- 
cally every condition is readily re. 
moved. The electrode may be used with 
conventional technique, employing nor. 
mal currents, under which conditions 
medium penetration is obtained. Deeper 
penetration is secured, however, when 
the deep fillet technique is used with 
the high currents recommended for 
this procedure. The new Airco No. 315 
can be used for any job that calls for a 
6020 or 6030 electrode and may be ap. 
plied with either the alternating or 
direct current, straight or reverse 
polarity. 


Alloy for Facing Valves 
and Valve Seat Inserts 


Following a period of more than two 


Regardless of the number of intricate finishing operations required to | vears of research a new alloy for fae- 


ing valves and val t4 rts h 
complete the Screw Machine Products you need—you will find The ll ae by the Wilcox-Rich Div. 


Chicago Screw Company a dependable source of supply... For over | Eaton Mfg. Co., and is now in regula: 


73 years we have specialized in the manufacture of screw machine and 


production. “Eatonite,” the new alloy, 
contains nickel, chromium, cobalt, and 


cold upset products in any size, any shape and in unlimited quantities. | tungsten and is said to have superior 
All secondary operations are performed in our vast factory, and include | wear resisting qualities at tempera- 


Milling, Drilling, Broaching, Grinding of any type— precision Thread 


tures above 1000 F. Corrosion resist: 
ance is said to be equal to or superior 


Rolling, Hydrogen Brazing, Electronic Heat Treating—all are accurately | to that of tool alloy at corresponding 


and rigidly controlled from rough stock to finished product. 





you'll find there is a difference. 


If your parts are simple screw machine items 
or really “fussy” jobs—try “Chicago Screw”’— 


temperatures. 

Higher operating temperature pre- 
sents two problems—resistance to cor- 
rosion and ability to retain form and 
hardness. The combination of higher 
temperatures and higher pressures 
calls for fuels with higher octane 





THE GCHicaGo Screw Co. (eee 


ESTABLISHED 1872 


which are highly corrosive at high tem- 
peratures, At and above certain critical 


1026 SO. HOMAN AVENUE CHICAGO 24, ILL. . (Turn to page 103, please) 
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WANTED—Pacific Coast representation of lines by an established 
concern which sells Automotive Jobbers, Hardware Jobbers, Chain 
Stores. We've been 25 years in the trade and know how to get the 
business. ALAN P. CLINE AND ASSOCIATES, 116 New Mont- 
gomery St., San Francisco 5, California. Offices in Los Angeles, 
Portland, Seattle. 





FOR SALE—DANDY 10-PIECE FARM SERVICE TOOL SET— 
$19.85. REMIT NOW. UNIVERSAL TOOL CO., 1527 GRAND 
SF9, KANSAS CITY, MO. 





WANTED—Design Engineer with experience in light metals, by 
one of the largest common carrier motor truck lines in the U. S. 
Statement of availability required. Personnel Dept., Pacific Intel 
mountain Express, 455 W. Fourth South, Salt Lake City 9, Utah. 





WANTED—Man of foremanship caliber. Capable of setting up and 
running Waterbury Farrel Tubular, Hi-pro, and standard two 
stroke Headers, producing rivet blanks of steel, copper and nickel 
to close tolerances. Must also be able to make or design ow! 
header dies. Currently running 54 hours per week. The mat 
selected will be placed in charge of header department of our 
Tungsten Division. Established industry with no reconversion 
problem. All applications will be treated confidentially and should 
be as detailed as possible. Statement of availability required. 
Phone, wire or write to H. A. Wilson Co., Personnel Dept., 105 
Chestnut St., Newark 5, N. J. Telephone Ma-2-5561. 
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hemically with certain types of metals. 
he problem on high output high per- 
srmance engines has been to select 
paterials which are not susceptible 
ither to wear or to corrosion. 
Wilcox-Rich engineers predict wide 
ise of the new alloy in valves for air- 
raft engines and truck, tractor and 
us engines where higher temperatures 
an be expected with new design for 
btaining higher performance from 
onti-knock fuels, and where perform- 
snce and maintenance are more impor- 
tant than first cost. 


Safety Device for 
Machine Too!s 


Dilley Manufacturing Co., Cleveland, 
Ohio, has placed on the market a safety 
device, known as the Magnetic Grip 
Shield, to eliminate the need for gog- 
gles or face shields in many machine 
tool operations. It consists of thick 
transparent sheets of plastic anchored 
into a horseshoe permanent magnet. 
Made in various sizes, it may be in- 





Magnetic grip shield 


stantly positioned without tools. The 
megnet in the base of the shield holds 
it in position, yet with a slight twist, 
may be moved to suit operating condi- 
tions. 

The maker claims that the device de- 
flects flying chips, metal dust, sparks, 

(Turn to page 104, please) 











This is one of the group 

of samples of precision 

parts (illustrated below) 

of ferrous and non-fer- - 
rous alloys that have 

been made by Bessemore. 
On each of them the 

screw machine work was 

completed within ten and 

twenty-five seconds and 

.002" tolerances were 
maintained. The grind- 
ing work is held to .0001" 
(tenth). 





A Class 3 precision nut (above) with eight castellations, the 
corners of which are chamfered 45° .005" x .005". Its face 
is squared with pitch diameter within .001" indicator reading. 
The material is aluminumbronze . . . BESSEMORE specializes 
in precision screw machine manufacture . . . making more 
of them better. Our engineers will be glad to make recom- 
mendations without obligation . . . send us your blueprints. 


BESSEMORE #822 ss wns 


DETROIT 13, 




























Manufacturers of 


Sheet Metal and Tubular Accessories 


> for Leading Engine and 


a Propeller Manufacturers 
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DRILLING - BORING 


Automatic MILLING - TAPPING Units 






AUTOMATIC and SEMI-AUTOMATIC 
PRODUCTION MACHINERY 


W.K. MILLHOLLAND MACHINERY CO. 


Indianapolis, Ind. 
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AMERICA’S SUPER FINE BALL BEARING 
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— 
30%, More Load 30% Longer Life 
Silent Operation 
Extreme Precision 
Supreme Performance 
Each Bearing Radio Tested 
| Seen in America’s Finest Machines 








smOROM Sim t 
of 


COMPANY ANN 


pe Artstocrat Bearings 


HOOVER BALL AND BEARING ARBOR MICHIGAN 


vil and other liquids to protect machine 
operators without obstructing vision, 
It may be used on all types of power 
tools such as lathes, grinders, drill 
presses, milling machines, buffing anj 
sanding machines, or for wood-working 
machines such as band saws, joiners, 
planers, jig saws and other types 
where protection is needed. Sizes range 
from 3 in. by 4 in. to 8 in. by 10 jn} 
A hood type is available for long time 
operations. 
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Postwar Jeep 





(Continued from page 37) 


| 


/rear cross member. The rear power 
| take-off is driven by a separate pro- 
| peller shaft with a simple declutching 
| device. The rear take-off also may he 
| fitted with an 8-in. pulley drive which 
will deliver up to 30 hp at 3100 rpm 
belt speed. 

Brakes are Bendix internal expand- 


|ing type hydraulic on all four wheels. 


A retail ceiling price of $1,090, FOB 
Toledo, Ohio, plus taxes and the cus- 





tomary trade additions for transpor- 


| tation, handling and optional equipment, 


was announced by OPA. on July 30. 


| Additions which may be made by the 


dealer to the base price include the Fed- 
eral excise tax of $46.55, transportation 
from the factory at the rail carload 
rate, charges of up to $20 for preparing 
the vehicle for delivery, and any state 
or local taxes that may be assessed on 
the sale. 

Ceiling prices for optional equipment 
are as follows: Front body top, $51.05; 
rear body top, $28.44; draw bar, $6.91; 
governor, $27.21; heater, $17.41; pintle 
hook, $4.01; power take-off, $90.67; 
power take-off attachments for front, 
$24.44; power takeoff shield for front, 
$1.93; pulley and pulley drive (rear), 
$56.28; radiator brush guard, $4,11; an 
additional front bucket-type passenger 
seat (the basic car comes with a single 
bucket-type seat for driver), $10.51; 
rear passenger seat for two persons, 
$12.96; spare tire and tube, $13.76. 
These items of equipment are subject to 
Federal excise taxes, which the seller 
may add to the purchase price. 
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SAFETY 


Write for 
F. J. LITTELL 





AND PICKERS 


REELS 
FEEDS 
STRAIGHT- 


Bulletins ENERS 


MACHINE CO. *'35,,2svca""3°4,4"" 


FEEDERS 








DROP-FORGINGS 





ANY SHAPE ~ ANY MATERIAL - COMPLETE FACILITIES 


Write for Free Forging Data Folder. . . Helpful. Informative 


J. H. WILLIAMS & CO., “The Drop-Forging People’ BUFFALO 7,.N.Y. 








FURNACES 


Gas Fired, Oil Fired or Electric 
For any Product, Process or Production 
Send your inquiries direct to 
The Electric Furnace Co. 
Salem, Ohio 
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Own the highway or in city traffic, those post-war cars 
with AUTOMATIC STARTING as standard equipment will be ahead of the crowd 


in performance and public acceptance. Customer satisfaction from the convenience 


and safety of AUTOMATIC STARTING at the turn of the IGNITION KEY will 


put these cars ahead in SALES .. ... TROUBLE-FREE OPERATION, NON.STALL 
SAFETY and GREATER ECONOMY will keep them there. 








More than 12 years of dependable Automatic performance on war Che A:B-Cof 


and peacetime industrial applications all over the world have made STRONDG: SANE AEN 
SYNCHRO-START the leader in Auromatic STarTiNG ConTROLS. ||  Asronancaur sens engine 
Road, field and laboratory tests prove their ability to stand up under Boe cet vn 
severest owner usage. The same applies to SY NCHRO-START Automatic barrassing stalling in traffic, 


on hille or crossings. 


Transmission Controls... Your new trucks, buses or boats can also be Cin 1 asia ical i 


ahead in performance, economy, safety and sales when SYNCHRO- peated a nr Sen 


ond Improved Performance. 
START equipped . . . SYNCHRO-START engineers are at your service* 


SYNCHRO * START PRODUCTS INC. 


221 EAST CULLERTON Ya - CHICAGO 16, ILLINOIS - Phone ViCtory 1435 
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Pony . 


...And rarin’ to go . . .. Your castings 
and metal parts are ready for finishing after 
a single run through a Blakeslee Metal 
Parts washer. Cuts cost, saves labor, pro- 


duction time and cleansing compound... 


Write for new 
free 28-page 


Fifty years of experience and 5,000 instal- 


book— 1 ‘ 
“Metal Parts lations enable us to solve your cleaning 
Washing problems efficiently and economically. Take 


Machines’’ : : . 
advantage of our engineering service. 


BLAKESLEE 


Solvent Vapov DEGREASERS 
metal 


WASHERS 
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Floating Repair Shop 


(Continued from page 27) 


officially designated BCL’s (Barge Con- 
crete Lighter). They are 269 ft long 
and 48 ft wide and have a maximum 
capacity of 2559 deadweight tons. On 
sea voyages this is reduced to 1000 
tons. Eight double decked holds pro- 
vide a total of 104,000 cu ft of storage 
space. Its 11 ft draft permits opera- 
tion close to shore. Construction is 
such that flooded compartments can be 
sealed off if the barge is hit. The main 
deck floor space, covers an area of 
8640 sq ft. The reinforced super- 
structure carries two-ton monorail 
cranes employed for loading and un- 
loading as well as transporting assem- 
blies throughout the shops. 

The original power plant consisted 


‘of two 250-volt, ac 60-cycle generators 


(total 40 kw) driven by Diesel engines. 
This equipment was moved from ‘the 
main deck to the engine room hold and 
now serves as standby to the 110 kw 
unit. 

Land and water transportation is 


available’ aboard the barges. Motor 
transportation consists of a %-ton 
weapons carrier and a Jeep. Water 


transportation which travels with the 
barge includes a dinghy, a motor dory 
and life rafts. Additional barges (small 
steel types, 35 ft long) are drawn 
from port authorities at each base. 
The engine re-build and sub-assem- 
bly sections operate the largest sections 
on the floating shops. The factor of 
limited space altered the assembly line 
on the barges. With a shorter line, 
fewer men must be employed. Because 
there are fewer stations along the line 
men working at the stations perform 2 
greater variety of jobs. When operat- 
ing in protected waters one of the 35 
ft barges is issued as an engine bank 
While the engines are on the small 
barge the heads and sub-assemblies are 
removed. The engine is then started 
on the line. As it passes through the 
steam room all exterior dirt is removed. 
From here it goes to the boring bar 
and honing section. Pistons are fitted 
into cases and numbered. The block 
(Turn to page 108, please) 





















medium and light stamp- 
ral / ings in any quantity. A steady flow 
of production—when you want it.. 


TY WORCESTER STAMPED METAL CO. 
STAMPINGS 9 Hunt Steet, Worcester, Wace. 









PRODUCT CONSULTANTS 


on centrifugal fans and water pumps, gas engines, 
and general automotive equipment. If you have en- 
gineering problems on product design we will be 
happy to serve you. 


SCHOOLEY ENGINEERING COMPANY 


Mechanical Engineers 


1645 N. Whitcomb St. lediangpolis 8, Indiana 


























MAKING DIES 
& TEMPLATES 
... WITH 


STOP LOSSE 


Simply brush on right at besch: 
ready for layout in few minutes. 
Dark blue background makes 
scribed layout lines show up in 
sharp relief. Also prevents metal 


DYKEM 
glare, increasing eficiency and ac: STEEL BLUE 


The DYKEM CO., 2301 L.N. 11th S#., St. Louls, Mo. 
in Canada: 444 Pacifie Ave., Toronte, Ont. 
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INDIANAPOLIS 6, INDIANA 











MoeTHE FITCHBURG 
BOWGAGE HEAD 
TO GRINDIT 


Cheaper, farter, better 


Just as multiple tooling and combined cuts increased pro- 
duction profits of machined work in mass production, the 
Fitchburg method of precision grinding cuts additional 
cost factors from every piece, saves on production and 




























equipment. 


Designed on an entirely new principle of precision grind- 
ing, the Fitchburg head is a completely self-contained 
and independent grinding unit. It may be installed singly 
or in multiples to operate simultaneously or consecutively 
in mass production. It also may be installed to modernize 


any equipment. 


Get the facts — you will instantly make a favorable com- 
parison between Fitchburg Automatic Precision grinding 
and any other method. Install a Fitchburg now, and use 
your “Head” to cut costs and speed production. Send 
your blueprints for our engineers’ recommendations — 
there’s no obligation. 


—_ 


a 


THE HEAD. The Bowgage Head is a completely independent precision 
grinding unit. It has rapid traverse, slow grinding feed, grinding dwell 
or spark out, and rapid return to starting position — all started by one 
push button. It is precise to .0002”, minimizing spoilage. It can be re- 
moved and remounted for other work, if operations are changed. 


THE BODY. This Fitchburg Single-Head Ojive Grinder, designed to grind 
the ojive of the 75 MM armor piercing shell, is typical of Fitchburg 
cut-cost production. The wheelhead, carrying a 24” x 314” face wheel, 
is completely automatic. It is mounted with a hydraulic form trueing 
device to true the face of the grinding wheel at the proper radius for 
the nose of the shell. The workhead is equipped with a parallel-motion 
jaw-chuck, operated by a hydraulic cylinder at the back of the workhead. 


Write Today for Catalog—Sent Free Upon Request 





U RG GRINDING MACHINE CORP. 


FITCHBURG, MASSACHUSETTS, U.S.A. 


Manufacturers of —Bowgage Wheelhead Units. Multiple Precision Grinding Units, Spline Grinders, 
Cylindrical Grinders, Gear Grinders, Bath Full Universal Grinders and Special Purpose Grinders 
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»* 4 | goes back to the steam room where 

/ af ; grit from boring operations is removed. 

Ya KEYM AN CUWUIILE In the meantime all disassembled paris 

have been picked up by the parts dis- 

Le tribution man and distributed to per- 

tinent bays. Small fittings are proc- 
essed at the sorting table. 

All sub-assemblies are routed directly 
to the sub-assembly section for recon- 
ditioning. Electrical units are sent io 
the central electrical section. 

Re-assembly is accomplished at 16 
stations along ‘the line. On completion, 
the engine is placed on a dynamometer 
for testing. If satisfactory it is paint- 
ed and a metal plaque with all data 
on it attached. The reconditioned en- 
gine then goes to another small barge 
where the ready engines are banked 
until shipped for issue to using units. 

As in the case of the engine sections, 
the power train sections of the floating 
shops are modeled after the regular 
base shop. Bench operations are em- 
ployed in these sections. There is no 
assembly line. Because production is 
in direct proportion to bench space, the 
sections are equipped to meet demands 
corresponding to the number of engine 


IKE A PRECISION-TRAINED TEAM, every well engineered product has its “key assemblies reconditioned. 
men’’—those vital parts that prevent friction; that make for quiet, flawless coor- Unlike the other sections of the float- 


: 4 - ing shops the service sections are set 
dination. Use Aetna Bearings — for smooth, dependable “key man” performance. nll lh the same scale as the 


Now is an ideal time for executive key men to talk about products — and how | Corresponding section in a base sho). 
anti-friction bearings can be more effectively | The multitudinous demands made on 
used at the “key man” posts. For industry has | these sections requires a high degree of 
learned this lesson: Every new product, every MAKERS of | flexibility. ’ i a 
rejuvenated old product, must be adequately pe =P waar The service pation, conmeting of the 
equipped with bearings if it is to meet the ANGULAR CONTACT | machine shops, welding sho p and paint 
merciless competition of tomorrow. Aetna BALL BEARINGS wr P, has - he Ps amg tag < meen] 
engineers are ready — with a wealth of use- ROLLER BEARINGS i | ye a gi eg Sai a 


ful experience: good men to talk to. BALL RETAINERS, | the shop barges and played an all im- * ° 


HARDENED and ortant role during the installing of 
AETNA BALL & ROLLER BEARING COMPANY GROUND WASHERS 3 other equipment. A considerable 


4600 Schubert Avenue, Chicago 39, Illinois ; quantity of tools for use on the floating 

shops was made up in the machine 

IN DETROIT: SAM T. KELLER ey shel One isolate is worth citing. 

7300 Woodward Avenue } A large portion of the hand tools 

Phone Madison 8840-1-2 ‘ | destined for use on the shops were lost 

\ | when a ship sunk. All these tools have 

been replaced through the efforts of the 

machinists. The section also turns out 

parts that are temporarily unobtain- 
able, such as brass bushings. 

The parts supply problem has always 
received a high priority. It was de- 
termined early in the course of plan- 

(Turn to page 110, please) 




















| PRECISION 
Men who know FELT are available to assist —e 4 D | E SETS 
you in selecting the exact FELT for your re- BT , STANDARD OR SPECIAL 


quirements. Their success is built on ability 


to make customers as well as to sell FELT. _Their Precision pene 


Greater Accuracy in Your Production 


American Felt - DANLY MACHINE SPECIALTIES, INC. 


2100 South 52nd Avenue Chicago 50, Iinois 
Milwaukee . “s le & Wisconsin Philodelphia 3858 Pulaski Ave. 
bay pan 49 Temple Ave. long Island City... . 47-28 37th St. 

General Offices: GLENVILLE, Conn. | Welttieae Metols & Supply Company 

New York Boston Chicago Detroit Philadelphia St. Louis be 4890 South Alameda, Los Angeles 
Cleveland Los Angeles San Francisco Dallas Seattle | 
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MopeRN Om 
DESIGN 





Pabiic interest is in modern de- definitely labelled as up-to-date 


; sign—and modern design calls for ... modern. 


the modern metal, Aluminum, with 
all its advantages of light weight, 
strength, eye-appeal, easy machin- 
ing, and corrosion resistance. 
Products designed to use Alum- 
inum Alloy castings to eliminate 


weight and simplfy assembly, are 


Manufacturers are now assured 
of constant supplies of Aluminum 
Alloys ...and when they specify 
Smelters’ laboratory - controlled 
Aluminum Alloys, they are further 
assured of uniform, high quality 


metal at favorable prices. 
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: Hommum Researcn Insrrrure 


111 West Washington Street, Chicago 2, Illinois 


’Federated Metals Division 
American Smelting & 
Refining Company 


New York City 5 and Branches 


General Smelting Company 


Philadelphia 34, Pennsylvania 


Samuel Greenfield Co., Inc. 
Buffalo 12, New York 


William F. Jobhbins, Inc. 
Auroro, Illinois 





R. Lavin & Sons, Inc. 
Chicago 23, Illinois 


The National Smelting Co. 


Cleveland 5, Ohio 

Niagara Falls Smelting & 
Refining Corp. 

Buffalo 17, New. York 

Sonken-Galamba 
Corporation 

Kansas City 18, Kansas 

U.S. Reduction Co. 

East Chicago, Indiana 


Aluminum and 
Magnesium, Inc. 
Sandusky, Ohio 


The American Metal Company, Lid. 
New York City 6 


Apex Smelting Co. 
Chicago 12, Illinois 


Berg Metals Corporation 
Los Angeles 1], California 


The Cleveland Electro Metals Co. 
Cleveland 13, Ohio 
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WIRE HOSE CLAMP 


the Central 











sure applied. 






































not be loosened 
severe vibration. 














No other 























line, 
connections. 












900 SO. WABASH AVE 


Unlike other preformed clamps, 
** 360°" 
unlimited clamping power... 
and remains a constant perfect 
circle with equal pressure over 
the entire 360° circumference 
of the hose... 
the amount of tightening pres- 


provides 


regardless of 


Clampiiig power, even on syn- 
thetic hose, is unaffected by 
rough castings or variations in 
hose diameter and resistance. 
The “360” tightens instantly. 
Its powerful pressure grip can- 


by the most 


preformed clamp 
equals the “360” for power, 
efficiency or speed of applica- 
tion. It is America’s newest, 
most advanced wire hose clamp 
—guaranteed unconditionally 
for use on all water, oil, gaso- 
air and high pressure 


Send Joday For FREE 


SAMPLE & BULLETIN No. 101 


CENTRAL EQUIPMENT CO. 


CHICACO 6, ILL 















ning that the shops would have to be 
self-sufficient for long periods of time 
in so far as supplies were concerned. 
Stock levels were finally set on the 
basis of 750 engines (300 GMC, 300 
Jeep, 150 Dodge), covering approxi- 
mately 60 days normal operation. 
Should maximum quotas be set calling 
for more reconditioned engines per day, 
parts can be secured from a general 
depot on a priority requisition. Nor- 
mally stocks can be replenished in this 
manner without operations being seri- 
ously hampered. Supplies occupy three 
holds on the barge. In the two holds 
used for bin storage there are 216 bins 
containing 6500 openings. The third 
hold is used for bulk storage. Any 
part in the holds can be located in a 
few seconds through the locater card 
system. 

Supplementing these original float- 
ing shops are the new carefully-planned 
million dollar jobs. These barges are 
outfitted with more elaborate quarters, 
electrically-powered laundry and elec- 
tric-ovened bakery, and: shop facilities 


that are more compact. A partial lis 
of the shops includes small arms, tir 
repair, machine shop, welding anj 
kiacksmithing, motor rebuilding, moto 
parts cleaning, motor run-in, carbur. 
tor and ignition, paint shop, tool eri 
and issue room. A precision radio ani 
instrument shop shared by Ordnane 
instrument repairmen and _ Signa 
Corpsmen is air-conditioned againg 
the corrosive tropical climate. 

There are two large dehydrated con. 
partments where stock can be storej 
or unpacked without danger of rus 
from the ruinous humidity of th 
islands. Two Jeeps, three 6x6 cary 
trucks and engineer’s tool and bench 
truck and 5-kw power trailers ar 
stowed on the main deck. 

Most of the work is done on board, 
but when necessary landing parties can 
load A-frames and equipment in the 
trucks and make repairs on call. 4A 
30-ton crane swings a 50-ft lighter into 
the water, then lifts the vehicles out 
and places them aboard for the triy 
to shore. 
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OPPORTUNITIES FOR 
ENGINEERS AND DRAFTSMEN 


Pratt & Whitney Aircraft, in maintaining leadership in the 
expanding aircraft power plant field, requires qualifie 
persons, preferably Py Per to participate and 
grow with its expandi 

turbines and internal combustion engines. 


DEVELOPMENT ENGINEERS 
Mechanical and Aeronautical 
(Civil and Electrical Engi 


mg engineering program on gas 


with related experi may also qualify.) 





For engineering activities relating to the design, development and 
production of all types of aircraft power plants. 


DESIGNERS 


* To make original designs of power plant mechanisms, assemblies 
and to work out variations or improvements in current designs. 


DESIGN ANALYSTS AND CHECKERS 
To analyze layout and detail drawings of aircraft power plants 
for accuracy of detail, calculations, material lists and specifications; 
investigate drawings to insure completeness of information from 
the manufacturing, tooling and inspection standpoint. 


DRAFTSMEN 


To prepare layout, assembly drawings or detail drawings for new 
designs or design changes for aircraft power plants following 
specifications, general instructions or sketches. 


EXPERIENCE WITH AIRCRAFT ENGINES 
DESIRABLE BUT NOT REQUIRED. 


Address letters to Engineering Department stating 29¢, 
marital status, details of education, experience and dra 


PRATT & WHITNEY AIRCRAFT 


| 
| 
| 
| East Hartford 8, Connecticut 


Applicants must conform with war manpower commission regulations. 4 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 








Oe tite te 










